WO 20051082895 PCT/EP2005/001796 86618pct NOVEL
CARBOXAMIDES FOR USE AS XA INHIBITORS The present invention
Wie [2188'§8288% substituted carboxylic acid amides of 5 gener&CIOERAMRAI 1796
O R3 R4 NB R5 AR the tautomers, the enantiomers, the
diastereomers, the mixtures thereof and the 10 salts thereof, particularly
the physiologically acceptable salts thereof with inorganic or organic
8@6idspet bases, which have valuable properties. The compounds of the
above general formula | as well as the tautomers, the enantiomers, the
diastereoeMEE ARRPIANIRES R U SR AR K INTBEGR By
€ physi
acids or bases, and their stereoisomers have valuable pharmacological
Thedprases! puerifrielaieninmem selsitias cadoxtdiacichantitbasnof
5 g@r‘hg)’é‘]yﬁo%ﬂ\a%e present application thus rellates to the new compound; of
the above general formula 1, the preparation thereof, the pharmaceutical
compositions containing the pharmacologically effective compounds, the
preparation and use thereof. - la Ac rgggt a first aspect, there is
N
8

provided a compound of thgztormula ZNB Re
B

R M,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
10 salts thereof, particularly the physiologically acceptable salts thereof with
inorganic or organic acids or bases, which have valuable properties.

The compounds of the above general formula | as well as the tautomers, the
enanfiomers, the diastereomers, the mixtures thereof and the salts thereof,

15 particularly the physiologically acceptable salts thereof with inorganic or organic
‘acids or bases, and their sterecisomers have valuable pharmacological
properties, particularly an antithrombotic activity and a factor Xa-inhibiting

- activity.

20  The present application thus relates to the new compounds of the above
general formula |, the preparation thereof, the pharmaceutical compositions

cantaining the pharmacologically effective compounds, the preparation and use
thereof.
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A 5R1, (I) wherein A denotes a group of general formula 10 R~ ~R~)m
M\ N (R~)~N N NY R6b/.R6b m ~N~S'0 R6bi0 O N R6b 0 Or 0
wherein 15 m denotes the numberld or 2, R6a independently of one
another denotes a hydrogen, fluorine, chlorine or bromine atom or a
C1.3-alkyl, hydroxy, amino, C1-3-alkylamino, di-(CI_3-alkyl) - b amino,
aminocarbonyl, C1.3-alkylaminocarbonyl, di-(C1_3-alkyl)-aminocarbonyl
or C1 3-alkylcarbonylamino group and R6b independently of one another
may be a hydrogen atom, a C1_4-alkyl, 5 C1_4-alkylcarbonyl,
C1_4-alkyloxycarbonyl or C1_3-alkylsulphonyl group, with the proviso
that in Hie.aRAME -BeHIRtCh sERENERE & BIoMAREEE SERPHPSUNIS! the formula
heteroatoms optionally introduced as substituents are not separated from
another 10 heteroatom by precisely one carbon atom, or a group of

general formula (R)m (R)M N X
=2

wherein
A denotes a group of general formula

R®),, )
o

RS!:/N\H/N\_RBD
o

¥

wherein

m denctes the number 1 or 2,

O R R
r?x B
RS

(1

. m
el N o
RN Lo |
NS0 g8~ \HAO
%Bb ©

or © :

R® independently of one another denotes a hydrogen, fluorine, chiorine or

bromine atom or a Cys-altkyt, hydroxy, amineg, Ci.z-alkylamino, di~(Cq.s-alkyl)-
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N O CxRab (Rea), (R6a (R6a)m N ~N"M X2 o XX3 X5"N~R6b 15

(RYM\~IN RBb N,x5/-is - (R6a) N X Xor O wherein 5 m denotes the

number 1 or 2, X1 denotes an oxygen atom, -NR 6b_, or sulphonyl group,

X2 denotes an oxygen atom or a -NRBb group, 10 X3 denotes a

methylene, carbonyl or sulphonyl group, X4 denotes an oxygen or

sulphur atom, or -NR 6b 15 X5 denotes a carbonyl or sulphonyl group, X1
afRRelesinadaniB\arculpheid giaseand Readniepeatg i eimiarbonyt or

another denote a hydrogen, fluorine, chlorine or 20 bromine atom or a
Cex 23T oRpIIBRINaAIRYPENS-alkylamino, di-(C1.3-alkyl)- amino,

aminocarbonyl, C1-3-alkylaminocarbonyl, di-(C1.3-alkyl) - Id -

gminocarbonyl or Ci.3-alkylcarbonylamino p and R6b ind%pen ently

REY IR ARBHSAIAS) DRSNS HEH AR B LA AOERyTIOM, & Cre-alky,

C44-alkyicarbonyl, Cq.s-alkyloxycarbony! or 01-3-_alkyisuiphonyi group, with the

proviso that

in the above-mentioned substituted 6-membered groups A the heteroatoms
optionally introduced as substituents are not separated from another

heteroatom by precisely one carbon atom, or

a group of general formula

(R™

RSE}/ \XB
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C1_4-alkylcarbonyl, Ci_4-alkoxycarbonyl or Ci_3-alkylsulphonyl group,
with the 5 proviso that in the above-mentioned substituted 6-membered
groups A the heteroatoms optionally introduced as substituents are not
separated from another heteroatom B§ precisely one carbon atom, 10 R'
denotes a hydrogen, fluorine, chlorine or bromine atom, a Cl_3-alkyl
group wherein the hydrogen atoms may be wholly or partly replaced by
fluorine atoms, a C2,3-alkenyl, Cz.%@dyynyl, nitro, amino, Cl_3-alkoxy, a
mono-, di- or trifluoromethoxy group, 15 notes a hydrogen, fluorine,
chlorine or bromine atom or a C1_3-alkyt group, R3 denotes a hydrogen
atom, a C2.3-alkenyl or C2-3ealkynyl group or astraight- chain or
branched C1_6-alkyl group wherein the hydrogen atoms may be wholly 20
or partly replaced by fluorine atoms, and which is optionally substituted by
waenditle, hydroxy, a C1_5-alkyloxy group wherein the hydrogen atoms
may be wholly or partly replaced by fluorine atoms, an allyloxy,
propargyloxy, benzyloxy, C1.5-alkylcarbonyloxy,
Cn datiotiexycarbompexyl, cathoxy-C1 3-alkyl- oxy,
Cj_5-alkyloxycarbonyl-C1_3-alkyloxy, Ci.$-alkyloxycarbonylamino,
mercapto, 25 C1_3-alkylsulphanyl, CI_3-alkylsulphinyl,
CIx3-adiaydsetphomyly Bh_SatkyibiRBon plamimhaiyl fralkpisulphanyl,
Ci_3-alkylcarbonylamino- C1_3-alkylsulphinyl,
Ci_3-alkylcarbonylamino-Ci_3-alkylsulphonyl, carboxy,
C XZRdalhylesysarboyydredidoxyraabdiid > hgopapgyloxycarbonyl,
benzyloxycarbonyl, aminocarbonyl, C1_3-alkylaminocarbonyl,
di-(Cl_3-alkyl) 30 aminocarbonyl, C3.6-cycloalkyleneiminocarbonyl,
arihoselpitenyd, n@th@erieyleanbmsylphemyphony! group,
di-(C1_3-alkyl)-aminosulphonyl, C3.6- cycloalkyleneiminosulphonyl,
amino, C1_3-alkylamino, di-(Ci.3-alkyl)-amino, - le
X* denotes an oxygen or sulphur atom, or —-NR®,

X® denotes a carbonyl or sulphonyl group,
X' denotes a suiphinyl or sulphonyl group and

R% independently of one another denote a hydrogen, fluorine, chlorine or

bromine atom or a C4.z-alkyl, hydroxy, amino, C.z-alkylamino, di-{C.z-alkyl)-

amino, aminocarbonyl, Ci.z-alkylaminocarbonyl, di-(C+.s-alkyl)-
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C1.5-alkylcarbonylamino, Ci.3-alkylsulphonylamino, _
N-(Ci.3-alkylsulphonyl)- Cl.3-alkylamino, C3.6-cycloalkylcarbonylamino,
aminocarbonylamino, C1.3-alkylaminocarbonylamino,
di-(Ci.3-alkyl)-aminocarbonylamino,-al4 to 7- membered
cycloalkyleneiminocarbonylamino, benzyloxycarbonylamino, 5
phenylcarbonylamino or guanidino group, a carboxy, aminocarbonyl,

Cheiatyiaprngraraon Ja&ﬁz%%%%ﬁ@%n&?ﬁ?@y"

di-(Cl.3-alkyl)-aminocarbonyl, C1.4-alkoxycarbonyl, C4-6-
cycloalkyleneiminocarbonyl group, 10 a phenyl or heteroaryl,

PhRiSaERRMAG-BlkhaPBROMr Ttk OHDBIBIRAN Mt dr 353Ky ) _alicy1,

group which is optionally mono- or polySubstituted in"the phenyl or

P oroaIYIRIBEY), fuorEoRHGRREY BioRmnclIREPORTIgRgHP, with the
arﬂjmisg%gtalkylamino, di-(Ci._3-alkyl)-amino, hydroxy, C1_4-alkyloxy,
mono-, di- or 15 trifluoromethoxy, benzyloxy, carboxy-C1.3-alkyloxy, C1
3-alkyloxycarbonyl- C5.3-alkyloxy, aminocarbonyl-C1_3-alkyloxy,

C1-3alyiagreoeamantitned ssidkylAX% 6-membered groups A the
di-(Ci.3-alkyl)-aminocarbonyl-C1.3-alkyloxy, a 4- to 7-membered

cycIogﬁgﬂm%ﬁwudﬁfi@&%@ﬁ%éiﬁlﬁtﬁtgﬁp@l’@mﬁ@;@@m@t@d from
or Cb%@%ﬂ%@%@%@gim&wp&%%ﬁeﬂ%—%mbered cycloalkyl,

cycloalkyleneimino, cycloalkyl-C1.3-alkyl or cycloalkyleneimino-C1.3-alkyl
group wherein in the cyclic moiety a methylene group may be replaced by

RagcNbte8re Wy QRN WS pRIitutRSHA: & Fardralky é?tforﬁéé@w'&&gﬁ%hp

group or by an oxygen atom and wherein additionally a 25 methylene
W,

RSB dDROYAr s EReAIRmS A heviivabeagly trriapedbyyprine atoms,
a TOLRIEPEIRIARGH N RRGD SASAGYCE Saiheiy, o sidRRONYIL goup,

with the proviso that a cycloalkyleneimino group as hereinbefore defined
trifieremaie Mg atoms are separated from one another by precisely
one -CH2- group is excluded,

R? denotes a hydrogen, fluorine, chlorine or bromine atom or a Ci-z-alkyl group,

R® denotes a hydrogen atom, a Cz.s-alkenyl or Co.z-alkynyl group or a straight-
chain or branched Cyg-alkyl group wherein the hydrogen atoms may be wholly
or partly replaced by fluorine atoms, and which is optionally substituted by a
nitrile, hydroxy, a Ci.s-alkyloxy group wherein the hydrogen atoms may be
wholly or partly replaced by fiuorine atoms, an allyioxy, propargyloxy,
benzyloxy, C.s-alkylcarbonyloxy, Cy.s-alkyloxycarbonyloxy, carboxy-Ci.2-alkyl-
oxy, Cy.salkyloxycarbonyl-C,_s-alkyloxy, Ci.g-alkyloxycarbonylamino, mercapto,
Cq.s-alkylsuiphanyl, Ci.s-alkylsulphinyl, C+.s-alkylsulphonyl,
Cqs-alkylcarbonylamino-Ci.z-alkylsulphanyl, C4.s-alkylcarbonylamino-
Ci.z-alkylsulphinyl, Cq.3-alkylcarbonylamino-C4_s-alkylsulphonyl, carboxy,
Cy.s-alkyloxycarbonyl, allyloxycarbonyl, propargyloxycarbonyi,
benzyloxycarbonyl, aminocarbonyl, Cq_s-alkylaminocarbonyl, di-(Cs.s-alkyl)-
aminocarbonyl, Cs.¢-cycloalkyleneiminocarbonyl, aminosulphonyl,
C1.3-alkylaminosulphonyl, di-(C4.3-alkyl}-aminosulphonyl, Ca.s-

cycloalkyleneiminosulphonyl, amine, C+.s-alkylamino, di-(C1.5-alkyl)-amino,
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30 R4 denotes a hydrogen atom or a C1-3-alkyl group or - if R3 and R4
together with the carbon atom to which they are bound, denote a
C3_7-cycloalkyl group, while one of the methylene groups of the
C3_7-cycloalkyl group may be replé’cé@ 5 by an imino, C1-3-alkylimino,
acylimino or sulphonylimino group, R5 denotes a hydrogen atom or a
C1_3-alkyl group, B denotes a group of formula 10 HH H N N (R8)n

C{RBIRyIcatBEIy R & 107051k Mok B HEN A S e oAy B

R7 denotes a hydrogen atom or a C1-3-alkyl, hydroxy, )
C@;@gmgg% %WE:I%%M%[Q@_@%Q aminocarbonylamino,
c@&é@i@fmﬁm@@m&ﬂm&a&%@gﬂmw&iﬂaﬁg ' euR 4ne 7-

not

20 R8 independently of one a er denote a hydrogen, fluorine, chlorine,

MGHRGREDF YGRS R IpacH RGN GRS WG HARECRYPEY M R Sns
pieRyiRe el aiRAEhgRMRERE Bitilgrine atoms, a C2.3-alkenyl or

C2.3-alkynyl, a hydroxy, C1_3-alkoxy, trifluoromethoxy, amino, nitro or
nitrile group, 25 while, unless otherwise stated, by the term "heteroaryl

a GRuRxMenHanehrbersineforgiiHiaidetaF IS DS ATBRYRINEHS-S-
or 6-membered heteroaryl group, while
carbonyl, di-(Cq.s-aikyl)-amindcarbonyl, Cy4-alkoxycarbonyl, Cs.s-

cycloalkyleneiminocarbonyt group,

a phenyl or heteroaryl, phenylcarbonyl-C.s-alkyl, phenyl-C,_s-alkyl or heteroaryl-
C1.3-alkyl group which is optionally mono- or polysubstituted in the phenyi or
heteroaryl moiety by fluorine, chiorine or bromine atoms, Cq.3-alkyl, amine,
Cq.z-alkylamino, di—(C1-g-afkyf)-amino, hydroxy, Cq4-alkyloxy, mono-, di- or
triffluoromethoxy, benzyloxy, carboxy-C4.3-alkyloxy, C1-3-alkyloxycarbonyl-
C1.s-alkyloxy, aminocarbonyl-C4_s-alkyloxy, Cq.s-alkylaminocarbonyl-
Ci.z-alkyloxy, di-(Cq.3-alkyl}-aminocarbonyl-C4.s-alkyloxy, a 4- to 7-membered
cycloalkyleneiminocarbonyl-C4.s-alkoxy, carboxy, Cq.z-alkyloxycarbonyl or

Cs.s-alkyloxycarbonylamino group,

a 3- to 7-membered cycloalkyl, cycloalkyleneimino, cycloalkyl-C4_s-alkyl or
cycloalkyleneimino-Cq.s-alkyl group wherein in the cyclic moiety a methylene
group may be replaced by an -NH- group optionally substituted by a Cs.s-alkyl or
C.3-alkylcarbonyl group or by an oxygen atom and wherein additionally a
methylene group adjacent to the -NH-, -N(C4_s-alkylcarbonyi}- or -N(C1.s-alkyl}-
group may be replaced in each case by a carbonyl or sulphonyt group, with the
proviso that a cycloalkyleneimino group as hereinbefore defined wherein two
nitrogen atoms are separated from one another by precisely one -CHa- group is

excluded,

R* denotes a hydrogen atom or a Cy.3-alkyl group or
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- lg the 6-membered heteroaryl group contains one, two or three nitrogen
atoms and the 5-membered heteroaryl group contains an imino group
optionally 5 substituted by a C1-3-alkyl, phenyl or phenyl-C1.3-alkyl
group, an oxygen or sulphur atom or & imino group optionally substituted
by a C1.3-alkyl, phenyl, amino- C2-3-alkyl, C1.3-alkylamino-C2 3-alkyl,
di-(C1.3-alkyl)-amino-C2.3-alkyl, a 4- to 10 7-membered

ReyAIRARY 8RR Qe B kyhios i RRSA{o IArRIhBIPHR B A LY

sulphur atom and additionally a nitrogen atom or an imino group optionally
Counyriralkyyesce®. AkS or phenyl-C1.3-alkyl group and two or three

nitrogen atoms, 15 and moreover a phenyl ring optionally substituted by a

fluorine, chlorine or bromine atom, a C1.3-alkyl, hydroxy, C1.3-alkyloxy

grdie Shilie MesthylameIgraiRs o el Satkyiantinb gioup may be replaced
C3y arrlaateencimiRpisite) BaiRenbsaciadhengRaveBRAtned

monocyciic heteroaryl groups via two adjacent carbon atoms 20 and the
bond is effected via a nitrogen atom or a carbon atom of the heterocyclic

aﬁe@ﬁm@%fs#g&&sg@rpaﬁw &ing.ayhilgikye gikyiand alkoxy groups
contained in the above-mentioned definitions 25 which have more than

two carbon atoms may, unless otherwise stated, be straight-chain or

Bvanehes aaebihe slyheiadps in the previously mentioned dialkylated
groups may be identical or different, and the hydrogen atoms of the

methyl or ethyl groups contained in the 30 foregoing definitions may be
wholly or partly replaced by fluorine atoms, Ih - or a tautomer or-salt

thereof. N X %N Ny
7 & 74 8 74 8
~4{ (R, i (R, R,
N N7 NT N
R’ R’
H , H or H

wherein
n denotes the number 1 or 2,

R’ denotes a hydrogen atom or a Cy.s-alky!, hydroxy, C+.s-alkyloxycarbonyl,
carboxy-Cq.z-alkyl, Cq.z-alkyloxycarbonyl-C1.3-alkyl, amino or Cq.s-alkylamino

group and

R® independently of one another denote a hydrogen, fluorine, chiorine,
bromine or iodine atom, a C4.3-alkyl group wherein the hydrogen atoms may
be wholly or partly replaced by fluorine atoms, a C.3-alkenyl or Co.3-alkynyl,

a hydroxy, Cy.s-alkoxy, trifluoromethoxy, amino, nitro or nitrile group,

while, unless otherwise stated, by the term "hetercaryl group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or §-membered

heteroaryl group, while
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According to a second aspect, there is provided the following compounds:
(1) N-[(2 R)-1-(5-chloro-1 H-benzimidazol-2-yi)-2-methoxy-ethyl]-4
(morpholi n-3-on-4-yl)-3-trifl u oromethyl-benzam id e, (2) N-[(1
R)-1-(5-chloro-1 H-benzimidazol-2-yi)-24methoxy-ethyl]-3-methyl-4- 5
(morpholin-3-on-4-yl)-benzamide, (3) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-3- methyl-4-(morphol

IN18:0B-th¥hBERFARER B k) PN RIS SHUOME or three nitrogen atoms
H-benzimidazol-2-yl)-2-hydroxy-ethyl)-3-methyl-4-

(r‘rﬁ*ﬁﬁholln 3-on-4-yi)-benzamide, (5) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-4 (morp h o i n-3-0
n-4-yl)-3-n itro-be nza mid e, (6) N-[(1 R)-1 -(5-bromo-1

HAbEn Anmembereg)) hatormami cdigRua-Betkging an imino group optionally

(WB%%Z%?%B@ ihexy mﬂﬂw@nﬁ)owéﬂeﬁy%@ﬂg awghigreah, an oxygen or

H-benzimidazol-2-yi)-2-me oxy propyl]-
mEHPRYLEOMIHIin-3-on-4-yl)-benzamide, (8) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl}-3-methyl-4- (thiomorpholin-3-on-4-yl)-benzam

ide, 10 (9) N-[(1 R)-1-(5-chloro-1
H-%'énﬂﬂfﬁ@aﬁf@%n)%ﬁ%’tﬂ@ky%tﬁ?ﬂfgiﬁ?etw £ Cigalkyl, phenyl, amino-

([lc§}931 INgn-2-4R fl&sl, (MU C.5-alkyl ammo -Coa-alkyl, a 4- to
13R) ;1%5 chloro-1H- ben2|m|dazol 2- -yl)- -r;13eth0)¥y) eth é 1-4- ::ZLSl |gxo
1

[1 mRERRED SR aleisNyENR rde: Aty Pf) RhRAYS a(@lgmogéoyp or an
g' J@(ﬁ@@w@@éeip%w)ahaml}aﬁmamdhémaohﬁméwoamﬁrmbenza m id

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(1,1-dioxo-

[1 £0lRiRdiaginap-aytiodangtadtenaamids, 63}, -alkyl henyl-Cy.g-alkyl
N-[(1R)-1- Sa%’lroarr{?o 1% benz?mldazol 2- yl)%?ymetho%/ aeth%/l]oé rﬁe?hr;}l(4 %3 A

(nﬁ%ﬁfﬁl@i&i@ e fiunspifreaen atoms,

and moreover a phenyl ring optionally substituied by a fluorine, chlorine or
bromine atom, a C,.z-alkyl, hydroxy, C,.s-alkyloxy group, amino, Cq_s-alkylamino,
di~{C4.3-alkyl)-amino or Cs.¢-cycioalkyleneimino group may be fused to the

above-mentioned monocyclic heteroaryl groups via two adjacent carbon atoms

and the bond is effected via a nitrogen atom or a carbon atom of the

heterocyclic maiety or a fused-on pheny! ring,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, uniess otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned

dialkylated groups may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,



(14) N-[(1 S)-1 -(5-chloro-1 H-benzimidazol-2-yl)-3-(1 _
H-tetrazol-5-yl)-propyl)-3- methyl-4-(morphol in-3-on-4-yl )-benzamide, 10
(15) N-[(2 S)-1-(5-chloro-1
H-benzimidazol-2-yi)-3-methoxy-propy}-3-methyl-4- (m o rp ho f i n-3-0
n-4-yl)-be nza mid.e, (16) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yi)-2-methylsulphanyl-ethyl}-3- methyl-4-(morphof
in-3-on-4-yl )-benzamide, 15 (17) N-[(1 R)-1-(5-chloro-1
o-RHEHIRMBRH S ISIRRthoxy-ethyl)-3-methyl-4-
(thiomorpholin-3-on-4-yl)-benzamide, (18) 3-chloro-N-[(1 R)-1-(5-chloro-1

H-bepzimidazol-2-yl)-2-methoxy-ethyll-4 20 . , _
(morh e ﬁoing &94%/ %-Cgrrfﬁaarﬁi %?ECl re’1S provided the following compounds:

3-chloro-N-[(1R)-1-(5-chloro-1H-benzimi -2-y)-2-methoxy-ethyl)-4-
(s G e SR TR DA 2oy 2 TR e o,
Accqrdiigie miBishasRers i ietiged ehysinlagically acceptable

salts of the compounds as defined above. According to a fourth aspect,
there is provided pharmaceutical compositions containing a compound as

(2yefinggabove @ anbisilpgisaimaseetabis)salrastitietipethatidenethyl-4-
optionally toﬁher with one or more inert carriers and/or diluents. -2- In

5 the 4BV BRI BOBTRYIERR 2R ebodiment A denotes a group of
general formula (Rsa )m (R )m~.. 6a R N.-. )m N- N R6b~NyN,R6b % R.

\F~O N
(3)  N-[(18)-1-(5-chioro-1H-benzimidazol-2-yl}-3-methylsulphanyl-propyi}-3-
methyl-4-(morpholin-3-on-4-yl}-benzamide,

10 (4)  N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-hydroxy-ethyl}-3-methyl-4-
(morpholin-3-on-4-yi}-benzamide,

(5}  N-[(18)-1-(5-chioro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyl}-4-

(morpholin-3-on-4-yl)-3-nitro-benzamide,

(6)  N-[(1R)}-1-(5-bromo-1H-benzimidazol-2-yl)-2-hydroxy-ethyl}-3-methyi-4-

(morpholin-3-on-4-yl)-benzamide,

(7)  N-[(1R,28)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-propyl}-3-
5 methyi-4-(morpholin-3-on-4-yli)-benzamide,

(8)  N-[(1S)-1-(5-chioro-1H-banzimidazol-2-yl)-ethyl]-3-methyl-4-

(thiomorpholin-3-on-4-yl}-benzamide,

10 (9)  N-[(1R)}-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-3-methyl-4-

([1,3}-oxazinan-2-on-3-yl}-benzamide,

(10)  N-[(1R)-1~(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(1,1-dioxo-
[1,2]thiazinan-2-yl)-3-methyi-benzamide,
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OORstO (R~)ym (R'% R sa N sOsO R6b/N O c(r) R6b IOl R6b r IR~)
(Rsa}m (R 1% CN\S"lo0O O N Rsn N, N Rsb 0 or Rsn 0 wherein 10 m
denotes the number 1 or 2, Rsa mdependently of one another denotes a
hydrogen, fluorine, chlorine or bromine atom or a CI_3-alkyl, hydroxy,

amino, C1.3-aik Iamlno ( 3-alky! oca l, .
(18] 3 AN CESADR - CERE R B M BURT G o -(morpholin-

C1- S@MLwQWﬁ@group and Rsb independently of one another

may be a hydrogen atom, a Cl-4-alkyl, C4-4-alkylcarbonyl,

(1(2&a—bil4{<§ll63<)yt’ee(ﬁmhmm—m BarlkiisidprohgghepnattioRyeetty brisd -dioxo-

that
hete

ment| ubstity embered groups A the
ﬁgb Se%zﬁg y Tt %ce h %ng %uena]s are not separated from

another heteroatom by precisely one carbon atom, or -3- a group of

(198 RRH PRI RS (RGAB LRIAM ARSI DN Sy K tRYA- B3 e thyi-4-

(14)

(15)

(16)

(17)

(18)

(19)

{morpholin-3-on-4-yl)-benzamide,

N-[(18)-1~(5-chloro-1H-benzimidazol-2-yl}-3-( 1 H-tetrazol-5-yl)-propyl}-3-
methyl-4-(morpholin-3-on-4-yl}-benzamide,

N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yl}-3-methoxy-propyl}-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

N-[(1R)-1-(5-chioro-1 H—benzimidazol~2~yi -2-methylsuiphanyl-ethyl]-3-
methyl-4-(morpholin-3-on-4-yl }-benzamide,

N-[{1R)-1-{5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyi}-3-methyl-4-
(thiomorpholin-3-on-4-yl }-benzamide,

3-chloro-N-[(1 R}-1-{5-chloro-1H-benzimid azolé—yl »2-methoxy-ethyl}-4-
(morpholin-3-on-4-yl}-benzamide,

3-chloro-N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-
(1,1-dioxo-[1,2}thiazinan-2-yl)-benzamide,

or a tautomer or salt thereof.

According to a third aspect, there is provided physiologically

acceptable salts of the compounds as defined above.

According to a fourth aspect, there is provided pharmaceutical

compositions containing a compound as defined above or a physiologically

acceptable salt as defined above, optionally together with one or more inert

carriers and/or diluents.
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In the above general formula in a first embodiment

A denotes a group of general formula

(R™)
Rea} Rsa m
. (R™, N (R ) - N
" N""Sf& { Rﬁb/N N oo
\ N R%/ \O N\ 6 Y
5 , : o R © ,
) R, . (R
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ey © 8b
R ¥ O ¥ R 3
R™), . R*),, - (R%),
| .0 / \ Z(\ N
S"“O N8 ‘&O
N\ go ab"N
R o or R 0

wherein
10

m denotes the number 1 or 2,

R% independently of one another denotes a hydrogen, fluorine, chiorine or
bromine atom or a Cy.a-alkyl, hydroxy, amino, Cys-alkylamino, di-{(C.;-alkyl)

15  amino, aminocarbonyl, Cqs-alkylaminocarbonyt, di-{C1.z-alkyl}-aminocarbonyt or
C1.a-atkylcarbonylamino group and '

R® independently of one another may be a hydrogen atom, a C4-alkyl,
Ci4-alkylcarbonyl, Cq.s-alkyloxycarbonyi or Cis-alkylsulphonyl group, with the
2¢  proviso that

in the above-mentioned substituted 5- to 7-membered groups A the
heteroatoms optionally introduced as substituents are not separated from

another heteroatom by precisely one carbon atom, or
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15

m denotes the number | or 2, 15 X1 denotes an oxygen atom or a
methylene, -NR 6b_, carbonyl or suiphonyl -4- group, X? denotes an
oxygen atom or a -NR 6b group, 5 X¥denotes a methylene, carbonyl or
sulphonyl group, X4 denotes an oxygen or sulphur atom, a -NR 6b or
carbonyl group, X5 denotes a carbonyl or sulphonyl group, 10 X6 denotes
an oxygen atom, a -NR 6b or methylene group, X7 denotes an oxygen or
sulphur atom or a -NR 6b group, 15 X8 denotes a methylene or carbonyl
group, X9 denotes a -NR 6b or carbonyl group, X90 denotes a suiphinyl or

a @gppohyret EHawe Rsa independently of one another denote a
hydrogen, fluorine, chlorine or bromine atom or a C1.3-alkyl, hydroxy,
amino, C1.3-alkylamino, di-(C1.3-alkyl}- amino, aminocarbonyl,
Qﬂﬁa@r;alkylaminocarb@mf’fdm di-(Cl'.,3-aIkyI)-(aﬁ‘ﬂpocarbgnyl or (R™),
C1.3; arbonylamino @p and 25 Rsb inﬁi&%ﬁdently of one otﬁ‘b(
may he gthydrogen atom, 1 4-alkyl, Cl.a- garbonyl, X
Cl-a-alkoxycarbonyi or C1_3-alkylsulphonyl group, with the proviso that °’
30 in the above-mentioned substituted 5- to 7-membered groups &the .
hetegggfoms optionally ink®guced as substitd@nﬁ;fgf&e not separated f?grﬁN"

5

another hietertfatom by precigély @fie carbon atonj, - N XA ,K
N X' ¥ X—& f?fﬁb o]
t r O ¥ R
(R™) _ (R o Ry - ")
N N m .
C\J% @/\’*o C\)*O #ﬁ(\t
X o 7 X2 X
(R g R™), ) R™),, )
PN N K\N"
Xk ‘ y
N , xR ’ re My
R™),, - R™),, .
N G . N
xs) ((\ N o /RY
N— X
e
(R%) . (R . R™), )
X\N, K\N. R(\ N
el }sstsh Koo s
\—\( NP N—
o Rb‘bl Rsb’
(R"“)m}(\ .
N 6a
AR (R, )
RE%—N X N
>/'“_/ x“’?(\

wherein
m denotes the number 1 or 2,

X' denotes an oxygen atom or a methylene, -NR®-, carbonyt or sulphonyl



10

15

20

25

30

R1 denotes a hydrogen, fluorine, chlorine or bromine atom, a C1_3-alkyl
group wherein the hydrogen atoms may be wholly or partly replaced by
fluorine atoms, a C2.3-alkenyl, C223talkynyl, nitro, amino, C1_3-alkoxy, a
mono-, di- or 5 trifluoromethoxy group, R2 denotes a hydrogen, fluorine,
chlorine or bromine atom or a C1.3-alkyl group, R3 denotes a hydrogen
atom, a C2.3-alkenyl or C2.3-alkynyl group or a straight- 10 chain or
branched C,_6-alkyl group wherein the hydrogen atoms may be wholly or
FEPHPreplaced by fluorine atoms, and which is optionally substituted by a
nitrile, hydroxy, a C1_5-alkyloxy group wherein the hydrogen atoms may
be, wholl artl Ia ed b fluqrines an allyloxy, propargyloxy,
% Rﬁﬁé gﬂﬂ o7 o[ﬁy xy,cy?‘ ﬁpﬁy okycarbonyloxy,
carboxy Ci_3- aIkyI 15 oxy, 01.5-alkyloxycarbonyl-C1_3-alkyloxy,

G ST % DR GERI, Ghalbsdenen

C1.3- aIkylcarbonyIamlno -C'_3-alkylsulphanyl, C1.3-alkylcarbonylamino-

. -aIk IsuI Cl.3- aI iNQrSée.
g} , %éﬂ)xycar% }éﬁ?@%%a_r ﬁyl%p%%ﬁgmxycarbonyl

20 benzyioxycarbonyl aminocarbonyl, C1.3-alkylaminocarbonyl,

%%8@& ky%ﬁarréqg@aﬁﬁgg}%mofgﬁ) aIkerneiminocarbonyI,

di-(C1.3-alkyl)- amlnosulphonyl C3.6- cycloalkyleneiminosuiphonyl amino,

%é%@%ﬁ%ﬁ%r’?g mino ﬁ%%ky@ﬁéﬂ%ﬁ&%&ﬂ%mmo

C3.6-cycloalkylcarbonylamino, aminocarbonylamino,

3 alk Iamlno %lgggy(g?%‘#‘ %ﬁoqlgy)w%gonylammo a4-

%ered oalkyle onylamino,
benzyloxycarbonylamlno phenylcarbonylamino or guanidino group, 30 a

gbé)e ?%@ %%%Egﬁ(@ﬁe%; é%@wwrbonyl C3_6-cycloalkylamino-

carbon )-aminocarbonyl, C1.4-alkoxycarbonyl, C4.6-
cycloalkyleneiminocarbonyl group,

X® denotes a —-NR® or carbonyi group,
X% denotes a sulphinyt or sulphonyl group and

R® independently of one another denote a hydrogen, fiuorine, chlorine or

bromine atom or a Cq.s-alkyl, hydroxy, amino, Ci.s-alkylamino, di-{Css-alkyl}-

amino, aminocarbonyl, C+.s-alkylaminocarbonyl, di-(C+.s-alkyl)-

aminocarbonyi or Cy.3-alkylcarbonylamino group and

R® independently of one another may be a hydrogen atom, a Ci4-alkyl,
Cu-alkyicarbonyl, Cq4-alkoxycarbonyi or C4.3-alkyisulphonyl group, with the

proviso that

in the above-mentioned substituted 5- to 7-membered groups A the

heteroatoms optionally introduced as substituents are not separated from

another heteroaiom by precisely one carbon atom,
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-6- a phenyl or heteroaryl, phenylcarbonyl-Ci_3-alkyl, phenyl-Ci_3-alkyl or
heteroaryl- C1_3-alkyl group which is optionally mono- or polysubstituted
in the phenyl or heteroaryl moiety by5fIUor|ne chlorine or bromine atoms,
C1_3-alkyl, amino, 5 C,.3-alkylamino, di-(C,_3-alkyl)-amino, hydroxy, C1
-alkyloxy, mono-, di- or trifluoromethoxy, benzyloxy,
carboxy-Cl_3-alkyloxy, C1_3-alkyloxycarbonyl- C1.3-alkyloxy,
aminocarbonyl-CS_3-alkyloxy, Cl_3-alkylaminocarbonyl- C1_3-alkyloxy,
di-(C}_3-alkyl)-aminocarbonyl-Cl.3-alkyloxy, a 4- to 7-membered

R denefaryfenwilinastaibaingicBlaNiasgr KIABIRE eogiafkdHeryiibShyHP
whéFelf d-BraliodRy sasReN YR IBS @mm?s & Ay vasmbssast auedemkditoms,

cycloalkyleneiming, cycloalkyl-C1.3-alk
a C@y«:ﬁiﬁ%Yér@ﬁﬁTﬁB%&”@%ﬁ!@l ¥RIoe: el i eROmeietfa

trifl RSHIENR g arpmay be replaced by an -NH- group optionally
substituted by a Ct_3-alkyl or 15 C, 3-alkylcarbonyl group or by an

oxygen atom and wherein addltlonally a methylene group adjacent to the

R? diHotel (Chydraletcarbonyk; erid¥islaBmtiing idpons @, realrgegroup,

in each case by a carbonyl or sulphonyl group, with the proviso that a
cycloalkyleneimino group as hereinbefore defined wherein two nitrogen

R® aipseare AoBasaiad dtom @@gm@hpvm*@aiﬁmng b\ erauptigight-
20 excluded, R4 deno%es a hydro ato%B oraC, 3- alk\éﬁ% o&P r R3 "
ChalnP RGeS Y G HISED DR YTy 20e FerGrRolly
or Mr@;ﬁd@mhhylmr@ﬁﬁe\@wm@w Witanedyrmgngunbetithd by a
C3.7-cycloalkyl %ﬁ%@be reﬁ)lac%d béﬁ r[%\éno Cl 3- alﬂ%lllmlno
el M@ eh &uror UMY G7GUB, 4o ORI RA B Y %
whSly TaflertyresipladedanotRp argreupras famaligiosytHorbbargyioxy, |
benzyloxy, Cqs-alkylcarbonyloxy, Cis-alkyloxycarbonyloxy, carboxy-Ci.3-alkyl-
oxy, Cr.s-alkyloxycarbonyl-C4.s-alkyloxy, Cs.g-alkyloxycarbonylamino, mercapio,
Cra-alkyisulphanyl, Cq.s-alkylsulphinyl, Cia-alkylsulphonyl,
Cia-alkyicarbonylamino-Ci.s-alkylsuiphanyl, Cq.s-alkyicarbonylamino-
Cy.a-alkyisulphinyl, Cqs-alkylcarbonylamino-Cq.z-alkylsuiphonyl, carboxy,
Ci.s-alkyloxycarbonyi, allyloxycarbonyl, propargyloxycarbonyi,
benzyloxycarbonyl, aminocarbonyl, Cy.s-alkylaminocarbonyl, di-{(C4.3-alkyt)-
aminocarbonyl, Cae-cycloalkyleneiminocarbonyl, aminosuiphonyl,
C1.z-alkylaminosulphonyl, di-(Cy.s-alkyl}-aminosulphonyl, Cas-
cycloalkyleneiminosulphonyl, amino, Cy.z-alkylamino, di-{(C4.z-alkyl}-amino,
C1.s-alkylcarbonylamino, Cq.a-alkylsulphonylamino, N-(Cq_z-alkyisulphonyl)-
Ci.e-alkylamino, Cse-cycloalkyicarbonylamino, aminccarbonylamino,
C1.z-alkylaminocarbonylamino, di-(C.z-alkyl}-aminocarbonylamino, a 4- to 7-
membered cycloalkyleneiminocarbonylamino, benzyloxycarbonylamino,

phenylcarbonylamino or guanidinc group,

a carboxy, aminocarbonyi, Cis-alkylaminocarbonyl, Cae-cycloalkylamino-
carbonyl, di-(Cy.z-alkyly-aminocarbonyi, Ci4-alkoxycarbonyl, Cae-

cycloalkyleneiminocarbonyl group,



0

15

20

25

30

\ (RB)n (R8% n N NIRe%n iiHHorH wherein 5 n denotes the number
1 or 2, R7 denotes a hydrogen atom or a C1_3-alkyl, hydroxy,
C1.5-alkyloxycarbonyl, carboxy-C1- 8-alkyl,
Cry_3-alkyloxycarbonyl-Ci_3-alkyl, amino or C1.3-alkylamino 10 group
and R8 independently of one another denote a hydrogen, fluorine,
chlorine, bromine or iodine atom, a C1.3-alkyl group wherein the
hydrogen atoms may be wholly or partly replaced by fluorine atoms, a
C2-3-alkenyl or C2_3-alkenyl, 15 a hydroxy, C1_3-alkoxy,

a p@ﬁ@#ﬂc; @g‘rﬁrﬁw&arﬁnfmrrmwmdmmﬂé)ggenjhngﬁ?nym&gg}wkgrwiﬁbeteroaryi~
stated, by the term "heteroaryl,group” mentione rein re in the

C AT MR 8 R L RS e B e B by o

hetahiler20nibit, e Mbered hetertas by tonaprinetaiossn € tyalbyithresno,
nitrogen atoms, and the 5;membered heteroatyl grqu i n jmi

O g ANy S5SNIy T S SR e T one. dr 6P

triﬂﬂioe@melf?’«ﬁc%lhérmimgwammqnmsflwif}m@mawmmgnoopi-
optjonally substitute , 3= . amino- -

R erioces oo s s A By 1 o

C1-Z'EW@—MIMWQWMU!@&HM@fqdbﬂnwcn@amﬂmuﬁb@red
oy A RNGSn -y Atpe andiadalitionall N OgeR GIoN Qlrbonyl or

C.s-alkyloxycarbonylamino group,

a 3- to 7-membered cycloalkyl, cycioalkyleneimino, cycioalkyi-Cq.3-alkyl or
cyciéaikyteneimino-&-g-alkyE group wherein in the cyclic moiety a methylene
group may be replaced by an -NH- group optionally substituted by a Cqs-alkyl or
C+.s-alkyicarbonyl group or by an oxygen atom and wherein additionally a
methylene group adjacent to the -NH-, -N(C.z-alkylcarbonyl)- or -N{C1.z-alkyl)-
group may be replaced in each case by a carbony! or suiphonyi group, with the
proviso that a cycloalkyleneimino group as hereinbefore defined wherein two
nitrogen atoms are separated from one another by precisely one -CHp- group is

exciuded,
R* denotes a hydrogen atom or a Cq.s-alkyl group or

R® and R* together with the carbon atom to which they are bound, denote a

Ca~cycloalkyl group, while

one of the methyiene groups of the Cs.r-cycloalkyl group may be replaced

by an imino, Cs.z-alkyliminc, acylimino or sulphonylimino group,
R® denotes a hydrogen atom or a Cs.z-alkyl group,

B denotes a group of formuia
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an imino group optionally substituted by a Ci_3-alkyl or phenyl-C1_3-alkyl
5 group and two or three nitrogen atoms, and moreover a phenyl ring
optionally substituted by a fluorine, thlorine or bromine atom, a Cti
3-alkyl, hydroxy, C1.3-alkyloxy group, amino, C=d3-alkylamino,
di-(Cj_3-alkyl)-amino or C3.6-cycloalkyleneimino group may be fused to
the 1o above-mentioned monocyclic heteroaryl groups via two adjacent
carbon atoms and the bond is effected via a nitrogen atom or a carbon
atom of the heterocyclic moiety or a fused-on phenyl ring, 15 while the
aIkyI and alko groups containedHn the above-mentioned de nitions

straig <ha SrédnehedZnd th
mentlonéﬁ ylated gro
be iderftical orHdifferent, 20£nd the hydrogeg,atoms of the mesthyl or ethyl
groups contained in the foregoing definitions may be wholly or partly
replaced by fluorine atoms, the tautomers, the enantiomers, the

whaeshgigtereomers, the mixtures thereof and the 25 salts thereof. Examples of

monocyclic heteroaryl groups are the pyridyl, N-oxy-pyridyl, pyrazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, [1,2,3]triazinyl, [1,3,5]triazinyl,
[&.@eftrtazityl pyrmdiyt inaidazolyl, [1,2,4]triazolyl, [1,2,3]triazolyl,

tetrazolyl, 30 furanyl, isoxazolyl, oxazolyl, [1,2,3]oxadiazolyl,
[1,2,4]oxadiazolyl, furazanyl, thiophenyl, thiazolyl, isothiazolyl,
[R@dﬁt{ﬁe@ﬁaa@iyhr[ﬂgérﬂﬁtﬂadwemmdﬂsﬁ Slihiechigz alyl.asmiioxPcarbonyl,

PR T TE E T -

l@nptlauﬁolyl benzo[c]- isothiazolyl, benzo[d]isothiazolyl, benzoxazolyl,
benzo[c]isoxazolyl, benzo[d]

R® independently of one another denote a hydrogen, fluorine, chiorine,
promine or iodine atom, a Cy_3~-alkyl group wherein the hydrogen atoms may
be wholly or partly replaced by fluorine atoms, a Czs-alkenyt or Co.z-alkynyt,

a hydroxy, C.s-alkoxy, trifluoromethoxy, amine, nitro or nitrile group,

whiie, unless otherwise stated, by the term "heteroary! group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered
heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms
and

the 5-membered heieroaryl group contains an imino group optionally
substituted by a Cy.s-alkyl, phenyl or phenyl-Cq.s-alkyl group, an oxygen or
sulphur atom or

an imino group optionally substituted by a Cis-alkyl, phenyl, amino-

Cz.s-alkyl, Ciz-alkylamino-Cy.s-alkyl, di-(Cs.z-alkyh-amino-Co.s-alky!, a 4- fo
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5 isoxazolyl, benzo[1,2,5]oxadiazolyl, benzo[1,2,5]thiadiazolyl,
benzo[1,2,3]thia- diazolyl, benzo[d][1,2,3]triazinyl, benzo[1,2,4]triazinyl,
benzotriazolyl, cinnolinyl, quinolinyl,gN-oxy-quinolinyl, isoquinoiinyl,
quinazolinyl, N-oxy-quinazolinyl, quinoxalinyl, phthalazinyl, indolyl,

isoindolyl or 1-oxa-2,3-diaza-indenyl group. 10 Examples of the C7.8-alkyl
groups mentioned hereinbefore in the definitions are the methyl, ethyl,
1-propyl, 2-propyl, n-butyl, sec-butyl, tert-butyl, 1-pentyl, 2-pentyl,
B-pempened -peisalyiengiminadiy-alkexor iC2-nafiiyh, group or an

v |, 4 £0CtY. o I = 5 Examples of
(ﬁé}%gﬁ greﬁt&%% é?gﬁ{pénna—gr%{%iggﬁgg?ﬁt%{éﬁr% %ﬁgp d%;;initions are

the methyloxy, ethyloxy, 1-propyloxy, 2-propyloxy, n-butyloxy,
gﬂciﬁﬂﬁéo@%dﬁrﬁ?ﬂyﬁ% Linsaiexy. g;»p%m@'{?é)élgﬂp%ﬁywwcmwaEkyi

neo-pentyloxy, 1 -hexyloxy, 2-hexyloxy, 3-hexyloxy, 1-heptyloxy,
Qraptarskywve-ae RS IoBEFyABNTS 1-octyloxy, 2-octyloxy, 3-octyloxy

or 4-octyloxy group. 20 By a group which can be converted in vivo into a
carboxy group is meant for example a carboxy group esterified with an

andanorrevaiarainany sieerurinrly subrtteiadipnaivering wicgine or

el Ssatkanolh @ GaPosyclen! Gourdusyalemtenol..aalkylamino,
bﬂ%@%—%ﬁﬁf&% %ﬁ%ﬁﬁl‘-‘cés-%%ﬂé:r% ,@(%Fgéléﬁgfsgr phenyl 25 yemine
dH@gs_@lamwwwwwgm@@wiﬁa%mﬁm@fﬁ%%%m&ﬁmm

abo¥eSRHBRRAOAHER vt g e A HIGR5UHBIGIRAAE Adjacent carbon atoms
C3.8-cycloalkyl-C7.3-alkanol or an alcohol of formula R 9-C O-O-(R 10C

R 11)-O H, 30 wherein -10- R9 denotes a C'_$-alkyl, C5_7-cycloalkyl,

BRBNYAST IsAYIsCafalky! 9raup. itidheanalesa bydiogamaieratdm of the
C1.3-alkyl, C5_7-cycloalkyl or phenyl group and
heterocyclic moiety or a fused-on phenyl ring,

while the alky! and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyi groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diaétereom-ers, the mixtures thereof and the

salts thereof.

Exampies of monocyclic heteroaryl groups are the pyridyl, N-oxy-pyridyt,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrazinyl, {1,2,3}triazinyl, {1,3,5}triazinyl,
[1,2,4]triazinyl, pyrrolyl, imidazolyl, {1,2, 4]triazolyi, {1 2, 3Jtriazolyl, tetrazolyl,
furanyl, isoxazolyl, oxazolyl, [1,2,3Joxadiazolyl, {1 2 Ajoxadiazolyi, furazanyl,
thiophenyl, thiazolyl, isothiazoiyt, {1,2,3]thiadiazolyl, [1,2,4]thiadiazolyl or
[1,2,5)thiadiazolyl group.
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5 R11 denotes a hydrogen atom or a C1.3-alkyl group. Preferred groups
which may be cleaved from a carboxy group in vivo include a C1.6-alkoxy
group such as the methoxy, ethoxy; B-propyloxy, isopropyloxy, 10
n-butyloxy, n-pentyioxy, n-hexyloxy or cyclohexyloxy group or a phenyl-
C1.3-alkoxy group such as the benzyloxy group. Those compounds of
general formula | wherein R3 contains a group which may be converted in
Vivo into a carboxy group are prodrugs for those compounds of 15
general formula | wherein R3 contains a carboxy group. A 2nd

Exappissinidnieysiadpressaiyisionisraceriiribentivitacotmh hendsbiranyl,

§ 4 i |
ber e Xgé’iéﬂ“h%%fé%%?"o@’% NSt i e T A e ol
isothigzmg) hgresiyfisedhirzpht hanzoxazoly, SeozeNisoXazsY FHenzvldle
e 8 PRI AR e
dfa@mh&@zgéiﬁn«@%erielaw(@@@zaﬁayg,a}mﬁai%ih@eamlyi, cinnolinyl,
quiMaWWWY’SQﬁ%&“%YQWEWXJﬁquinazoiinyf,

. CI_3-_éIkyIcarbonyI_am|n'o roup an
quinoXalinyl, phthalazinyl, indolyl, isoindolyl or 1-oxa-2,3-diaza-indeny! group.

Exampies of the Cy_g-alkyl groups mentioned hereinbefore in the definitions are
the methyl, ethyl, 1-propyl, 2-propyl, n-butyl, sec-butyl, tert-butyl, 1-pentyl,
2-pentyl, 3-pentyl, neo-pentyl, 1-hexyl, 2-hexyl, 3-hexyl, 1-heptyl, 2-heptyi,
3-heptyl, 4-heptyl, 1-octyl, 2-octyl, 3-octyi or 4-octyl group.

Examples of the Cqg-alkyloxy groups mentioned hereinbefore in the definitions
are the methyloxy, ethyioxy, 1-propyioxy, 2-propyloxy, n-butyloxy, sec-butyloxy,
fert-butyloxy, 1-pentyloxy, 2-pentyloxy, 3-pentyloxy, neo-pentyloxy, 1-hexyloxy,
2-hexyloxy, 3-hexyloxy, i-heptyloxy, 2-heptyloxy, 3-heptyloxy, 4-heptyioxy,
1-octyloxy, Z-octyloxy, 3-octyloxy or 4-octyloxy group.

By a group which can be converted in vivo into a carboxy group is meant for
example a carboxy group esterified with an alcohol wherein the alcohol moiety
is preferably a Cq.e-alkanol, a phenyl-Cs_s-alkanol, a Cae-cycloalkanol, a Cs.-
cycioalkenol, a Ca.s-alkenol, a phenyi-Ca s-alkenol, a Ca.s-alkynol or phenyl-
Cs.s-alkynol with the proviso that no bond to the oxygen atom starts from a
carbon atom which carries a double or triple bond, a Cj.g-cycloalkyl-Cy.z-alkano!

or an alcohol of formuia
R®-CO-O-R"°CR"")-OH,

wherein
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5 R6b independently of one another may be a hydrogen atom, a
Cti_4-alkyl, C1_4-alkylcarbonyl, Ci4-alkoxycarbonyl or
Ci_3-alkylsulphonyl group, with the- pgoviso that in the above-mentioned
substituted 5- to 7-membered groups A the 10 heteroatoms optionally
introduced as substituents are not separated from another heteroatom by
precisely one carbon atom, or a group of general formula (R6a)m (R~)

(R@) R m xt N m (R~ ~~~( o \ N////IN
29050 kAN PRI DS ST RS oL

(RGa)m (RYm NN _(R6a)m (R6a)m (R6a)m hN \* N ' X5\ Xa R6bN " x O

)%Bgeonrot%% ngﬁeyr&lggen atom, a Cq.3-alkyl, Cs.7-cycloalkyl or phenyl group

and

R" denotes a hydrogen atom or a Ci3-alkyl group.

Preferred groups which may be cieaved from a carboxy group in vivo include a
C,g-alkoxy group such as the methoxy, ethoxy, n-propyloxy, isopropyloxy,
n-butvioxy, n-pentyloxy, n-hexyloxy or cycichexyioxy group or a phenyl-
C.a-alkoxy group such as the benzyloxy group.

Those compounds of general formuia | wherein R® contains a group which may
be converted in vivo into a carboxy group are prodrugs for those compounds of

general formula | wherein R® contains a carboxy group.

A 2nd embodiment of the present invention comprises those compounds of

general formula | wherein

A denotes a group of general .formuia

(R™) (R™)
fia m . m
R, ) R C(\;?;-' ﬁ(\m
N N
NMSIN / N/S\FO RSb/NYgO
o/ WO N by, O
R s} c R” R , O ’
(R™),, (R, (R™)s
N N N
{0 L0
@ﬁléo @,&{‘o f(\ 0
N N N
Rﬁb- Rﬁb Or RSb 0

wherein m denotes the number 1 or 2,

82 independently of one another denote a hydrogen or fluorine atom, a
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-12- m denotes the number | or 2, X1 denotes a methylene, -NRsb ,
carbonyl or sulphonyl group, 5 X2 denotes an oxygen atom or a -NR 6b
group, X3 denotes a methylene, carBdnyl or suiphonyl group, 10 X4
denotes an oxygen or sulphur atom, a -NR 6b or carbonyl group, X5
denotes a carbonyl or sulphonyl group, X8 denotes a carbonyl group, 15
X9 denotes a carbonyl group, R6a independently of one another denote a

61%%@{ O8N @INOLRG A0, Akl W,I’d?%%-\é@?@i%i’no, aminocarbonyl,

-alkylamino, di-(C1.3-alkyl}-amino, 20 aminoc
Cr-crlvaryppsataio i Gigalkd aryineparksuarbony! or
Cy. LA GreHrpiSA jRu8ra4R and Rsb independently of one another
may be a hydrogen atom, a C1.4-alkyl, C1_4-alkylcarbonyl,
C1_4-alkoxycarbonyl or C1_3-alkylsulphonyl group, with the 25 proviso
RethridpdhachnyerpRBliasHSuRRIWeLTyarbyBamRsIe L Qyslic.gigups A

the heteroatoms introduced as substituents are not separated from
CraabtHermRaBatom B PRIERDIPBACE SrborrtndrriBbaRY! asasRgxith the
proldregen, fluorine, chlorine or bromine atom, a Cl_3-alkyl group wherein
the hydrogen atoms may be wholly or partly replaced by fluorine atoms,
-13- a C2-3-alkenyl, C2.3-alkynyl, nitro, amino, Cti_3-alkoxy, a mono-, di-
0 tHiflHBEVBSHMEbEEY By RAABAES @ MY AteafsblogiRR O IQtRE Or

bromine atom or a C,_3-alkyl group, i _
heteroatoms optionally infroduced as substituents are not separated from

another heteroatom by precisely one carbon atom, or

a group of general formula

(R®), R, R . @),
N N N N
:1 >’<1 ‘ )1<1 ¥
X

Ba.
(R™),, R®) ) (R™),,
N N €<\ N
1% / b XL.{
N X X
1 ) O H
(Rﬁa}m
N R™), R™),,
2 N
x\rﬁ/&e E‘\ l C /\‘§
R ’ X o & 0
(R™) a e
NP (™) R
s Py o
x? © >(i\/;(a %L/ 1
(R™) ) (R™),, )
(Raa)m }(\l\é' P(\h{
N LS 62N X
Vs NI R '>/ vy
xf.w_/x &b’
, R or o

wherein
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5 R3 denotes a C2.3-alkenyl or C2.3-alkynyl group or a straight-chain or
branched CI_5-alkyl group wherein the hydrogen atoms may be wholly or
partly replaced by fluorine atoms, agg which is optionally substituted by a
nitrite, hydroxy, a C1_5-alkyloxy group wherein the hydrogen atoms may
be wholly or partly 1o replaced by fluorine atoms, an allyloxy,
propargyloxy, benzyloxy, CS_5-alkyt- carbonytoxy,
C1_5-alkyloxycarbonyloxy, carboxy-Ci_3-alkyloxy, C, 5-alkyloxy-
carbonyl-C,_3-alkytoxy, C13-alkyloxycarbonylamino, mercapto,
G-deriidsuinb anirhilel-3-gikylsulphinyl; CI -3-a Ikylsui phonyf,
C1_3-alkylcarbonylamino-C1_3-alkyisulphanyl, CS_3-alkylcarbonylamino
15 Cj_3-alkylsulphinyl, C1'3-alkylcarbonylamino-Ci_3-alkylsulphonyl,
serbaxyics b sratkylexecarmbiyl, cldexysabenyinbrapigxiexycarbonyl,
benzyloxycarbonyl, aminocarbonyl, Ct_3-alkytaminocarbonyl,
di-(C1_3-alkyl)- aminocarbonyl, C3.6-cycioalkyieneiminocarbonyl,

A HOseIPh aRybxrlers Al amnnostitheghp,
di-(Ci_3-alkyl)-aminosulphonyl, C3.6 20 cycloalkyleneiminosulphonyl,
amino, C1_3-alkylamino, di-(C1_3-alkyl}-amino, C1.5-alkylcarbonylamino,
Q2 fdeisaiphamyrminadb (P alylshphanybugl_3-alkylamino,
C3-s-cycloalkyicarbonytamino, aminocarbonylamino,
C1_3-alkylaminocarbonylamino, di-(C1.3-alkyl)-aminocarbonylamino, a 4-

%' Ganembeied vysnaky ansiningearhenylmer carbonyi group,

benzyloxycarbonylamino, 25 phenylcarbonylamino or guanidino group, a

- carboxy, aminocarbonyl, Ci-4-alkylaminocarbonyt, C3.5-cycloalkylamino-

odraenwtedi4 Chidaoyhasiinerarpamdug 14-alkoxycarbonyl, C4-5-
cycloalkyleneiminocarbonyl group, 30 a phenyl or heteroaryt,
phenylcarbonyl-C1.3-alkyl, phenyl-C1 3-alkyl or heteroaryl- C1_3-alkyl

yodpruhicheisapimmngllyroug)o- or polysubstituted in the phenyl or -14-
X® denotes a carbonyl group,

R% independently of one another denote a hydrogen or fluorine atom, &
Ci.3-alkyl, hydroxy, amino, Ci.z-alkylamino, di-{C+.z-alkyl}-aming,
aminocarbonyi, Cq.s-alkylaminocarbonyi, di-{(C1.3-alkyl}-aminocarbonyl or

C..3-alkylcarbonylamino group and

R® independently of one another may be a hydrogen atom, a Cy.-alkyl,

Cy.4-alkylcarbonyl, Cq.4-alkoxycarbonyl or Cqs-alkylsulphonyl group, with the

proviso that

in the above-mentioned substituted &- to 7-membered cyclic groups A
the heteroatoms introduced as substituents are not separated from

another hetercatom by precisely one carbon atom,

R denotes a hydrogen, fiuorine, chiorine or bromine atom, a Cs.s-alky! group

wherein the hydrogen atoms may be Wholiy or partly reptaced by fiuorine atoms,
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heteroaryl moiety by fluorine, chlorine or bromine atoms, C1.3-alkyl,
amino, C1.3-alkylamino, di-(C1.3-alkyl)-amino, hydroxy, C1.4-alkyloxy,
mono-, di- or trifluoromethoxy, benz\doxy, carboxy-C1_3-alkyloxy,
C1.3-alkyloxycarbonyl- C1.3-alkyloxy, aminocarbonyl-C1.3-alkyloxy,
C1.3-alkylaminocarbonyl 5 C1.3-alkyloxy,
di-(C1.3-alkyl)-aminocarbonyl-C1.3-alkyloxy, a 4- to 7-membered

a CoYCimadaye r@gmmgﬂmpﬁw& ArBnAloRY..CaRRY, Srhdnalkyipxyrarbonyl

_or C1.3-alkyloxycarbonylamino group, a 3- to 7-membered cycloalkyl,
trifleQramBthRACHING,; cycloalkyl-C1 3-alkyl or 10
cycloalkyleneimino-Cl-3-alkyl group wherein in the cyclic moiety a
, methylene group may be replaced by a -NH- group optionally substituted
R %@r&éﬁs-a}f@mﬂe@ lS05RGIEIBIR GIoRfSBHG 3W6k9g@r1¥av£@1ﬁfléﬂc9roup,
wherein additionally a methylene group adjacent to the -NH-,

3 -N(Cl.3-a|§lcarbonyl{)- or -N(C1.3-alkyl)- group may be replaced in each
R daReiBy 8 EamdiRdr Qlhondligrod@mih Hea13eigtisehaim ar branched
C1LUMOPdrdapiniteidrmdRziRsseinbeiang Heflped whelsin e riiiegficed

atoms are separated from one another by precisely one -CH2- group is
by fRiingeataRirdaReedichiRi s albnsdsiieics Bikg gisle, ygryy. a

C1.Jen9I8R A e asRAINMHY Bydiogeiin grelimaB e 0eiehacdoaRiel
formulaHHH N\\N\(R% &RB)n a\~/(R), 25R7 HRiHorH wherein

replRcReh S BHRENGR RIBERS. G2 YO XM IBRBIGY IRy diBGRH ASnt, ns-alkyt-
carehpradgy IChycigio barplirsicacaamky-C1_s-alkyloxy, C.s-alkyloxy-
carbonyl-Cq.s3-alkyloxy, Cie-alkyloxycarbonylamino, mercapto,
Csa-alkylsulphanyl, Cq.s-alkylsulphinyl, Cs.s-alkylsuiphonyl,
Ci.s-alkylcarbonytamino-Cs.z-alkylsuiphanyl, Cs.3-alkylcarbonylamino-
Cis-alkylsulphinyt, C.3-alkylcarbonylamino-C_z-alkylsulphony!, carboxy,
Ci.s-alkyloxycarbonyl, allyloxycarbonyl, propargyloxycarbonyl,
benzyloxycarbonyl, aminocarbonyl, Cq.z-alkylaminocarbonyl, di-(Cy.s-alkyl)-
aminocarbonyl, Cs.e-cycloalkyleneiminocarbony!, aminosulphonyi,
C4s-alkylaminosulphonyt, di-{Cy.s-alkyl}-aminosulphonyl, Cse-
cycloalkyleneiminosulphonyl, amino, Cq.s-alkylamino, di-{C+.z-alkylamino,
Cis-alkylcarbonylamino, Cy.s-alkyisulphonylamine, N-{(Ci;-alkyisuiphonyl)-
Cig-alkylamino, Cse-cycloalkyicarbonylamino, aminocarbonyiaming,
C+.s-alkylaminocarbonylamino, di-(Cq.s-alkyl}-aminocarbonylamino, a 4- o 7-
membered cycloalkyleneiminocarbonylamino, benzyloxycarbonyiamino,

phenylcarbonylamino or guanidino group,

a carboxy, aminocarbonyl, Ci4-alkylaminocarbonyl, Cs.e-cycloalkylamino-
carbonyl, di-{(C.z-alkyl)-aminocarbonyl, Cs4-alkoxycarbonyl, Cae-

cycloalkvieneiminocarbonyl group,

a phenyl or heteroaryl, phenylcarbonyl-Cs s-alkyl, phenyi-C.s-alkyl or heteroaryi-

C1.3-alkyl group which is optionally mono- or polysubstituted in the phenyl or
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carboxy-C1.3-alkyl, C'_3-alkyloxycarbonyl-C1.3-alkyl, amino or
C1.3-alkylamino group and 5 R8 independently of one another denote a
hydrogen, fluorine, chlorine, broming gt iodine atom, a C1.3-alkyl group
wherein the hydrogen atoms may be wholly or partly replaced by fluorine
atoms, a C2-3-alkenyl or C2.3-alkynyl, a hydroxy, C1.3-alkoxy,
trifluoromethoxy, amino, nitro or nitrile group, 10 while, unless otherwise
stated, by the term "heteroaryl group” mentioned hereinbefore in the

hetgepmaibRwigtnBY USRS B8 aminmh atel hétersalsy g RIBHO.
C, While ke Simembenegiheteinan girse cotaiagkansy eopthige or

__nitrogen atoms and the 5-membered heteroaryl group contains an imino
triflgesapsEiRnaiRPndsitea B R cara-aliyosHehyror RIS Bky!

C 1. FAMPIORT, Y BRS8FH3R AUNNLEBRIABK 9T BELITBIRGISFMHR SRUIAIY
substituted by a C1.3-alkyl, phenyl, aming- C2.3-alkyl

Cr-galisylanyictinio-calsvihammoesT a1l e saafioio  Anfinbered
cycTomz adisyeAkRneiniaged 3calitd 2y bendicdosalkybergupror
an

oxygen or sulphur atom and additionally a nitrogen atom or an imino
-8 t a C1.3-alkyl or phenyl-C1.3-alkyl group
CrygRIbpeptRRMERIBIRA SEOHp Ikyl or phenyl Ikyl
and two or three nitrogen atoms, 30 and moreover a phenyl ring optionally
substituted by a fluorine, chlorine or, bromine atom, a C1.3-alkyl, roxy,
@ S ARSTER GROGHCAANY: T SRR 6 RS Rs o
cydcafkauplontivieminiRgmempranetéinia theed ithasiboye-metinend
grorLrl]g:()) r;gg));%lg zheeptgggdryég g)yﬁﬁy '&8’&8 S‘Séi%%%ﬁ‘itycs?dgg{?tﬁ{gg‘ By a Cqg-alkyl or
Cs.z-alkylcarbonyl group or by an oxygen atom and wherein additionally a
methyiene group adjacent {o the -NH-, -N(C.z-alkylcarbonyl}- or -N{C4.s-alkyl)-
group may be replaced in each case by a carbonyl or sulphonyl group, with the
provise that a cycloalkyleneimino group as hereinbefore defined wherein two
nitrogen atoms are separated from one another by precisely one -CHs- group is

excluded,
R* denotes a hydrogen atom or a Cy.3-alky! group,
R® denotes a hvdrogen atom or a C,.s-alkyl group,

B8 denotes a group of formula

H H H
N X N
/4 8 / B 4 2
(R®) | R GY!
n N P n N/ = n
N
7l 71
4 R
R H H or H

wherein

n denotes the number 1 or 2,



and the bond is effected via a nitrogen atom or a carbon atom of the 5
heterocyclic moiety or a fused-on phenyl ring, while the alkyl and alkoxy
groups contained in the above-mentiohed definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned 1a dialkylated
groups, for example the dialkylamino groups, may be identical or
different, and the hydrogen atoms of the methyl or ethyl groups contained
he foregoing definitions may be whally or partly replaced by fluorine

RS Ao BN U A o AIHD, THE R oSO mEarbony
phfeRs-Deregkandiheangisipesashndidrd cankodismsino i1, RIeRSMmino

invention gomprises those compounds of 20 general formula 1, wherein A
dERBREX group of general formula (W)m (R% (R)mS,0 _SO-O NS
Reb "O O R6b O R6b 25 wherein m denotes the number | or 2, Rea

independently of one another denote a hydrogen or flugrine atom, a.
BRI MR AR A B RN o RSy e,
yrundearbemdindatons akylarzgtabenylvherein the hydrogen atoms may

B S Y b R Y fidrine atome) & o S P Al
a hydroxy, Cy.s-alkoxy, trifluoromethoxy, amino, nitro or nitrile group,

while, uniess otherwise stated, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

hetercaryl group, while

15

20

25

30

the 6-membered heteroaryl group confains one, two or three nitrogen atems

and

the 5-membered heteroaryl group cortains an imino group optionally
substituted by a Cq.s-alkyl, phenyl or phenyl-C4s-alkyl group, an oxygen or

sulphur atom or

an imino group oplionally substituted by a Cy.s-alkvl, phenyl, amino-
Ca.z-alkyl, Cqg-alkylamino-Ca.z-alkyl, di-(Cq.s-alkyl)}-amino-Cys-alkyl, a 4- to
7-membered cycloalkylenaimino-Cqs-alkyl or phenyi-C.s-alkyl group or an
oxygen or suiphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cy3-alkyl or phenyl-C;.s-alkyl

group and two or three nitrogen atoms,

and moreover a phenyl ring optionally substituted by a fluorine, chiorine or
bromine atom, a Cq.s-alkyl, hydroxy, C4s-alkyloxy group, amino,

Ci.z-alkylamino, di-(C4.z-alkyl}-amino or Cae-cycloalkyleneimino group may
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R6b independently of one another may be a hydrogen atom, a C7-4-alkyl,
Cl-4-alkylcarbonyl, C,4-alkoxycarbonyl or C1_3-alkylsulphonyl group, with
the 5 proviso that in the above-mentigned substituted 5- to 7-membered
groups A the heteroatoms optionally introduced as substituents are not
separated from another heteroatom by precisely one carbon atom, or 10
a group of general formula (R6a)m R (6lm (R 6a )m (R~Im I N, C\XI ~XN
x X~ 6a (R6a)m (R6a}m (R~m (R X, X X XZ O 6a GaﬁsR m (R Im
rectpRYRING RONEHDIFULPBRONOUA KNG HIRBATRHRGadwo
WheIHht 2&Mdtearigithe number 1 or 2, X1 denotes a methylene, -NR
6b_, carbonyl or sulphonyl group, X2 denotes an oxygen atom or a -NR

6b group, -18-
and the bond is effected via a nitrogen atom or a carbon atom of the

heterocyclic moilety or a fused-omn phenyl ring,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

A 3rd embodiment of the present invention comprises those compounds of

general formula |, wherein

A denotes a group of general formula

6a
Ga, (Rﬁa)m . (R )m Lt
(R0 f-\ N i\é O
- | -~
Rsb/ Y [r_i:2 &b o
, or '

wheréin m denotes the number 1 or 2,

R® independently of one another denote a hydrogen or fluorine atom, a
Cqa-alkyl, hydroxy, amine, Cq.s-alkylamino, di-{(Cy.z-alkyl}-amino, aminocarbonyi,

Ci.s-alkylaminocarbony!, di-{Cy.s-alkyl}-aminocarbonyl or



X3 denotes a methylene, carbonyl or sulphonyl group, X4 denotes an
oxygen or sulphur atom or a -NR 6b %roup, 5 X5 denotes a carbonyl or
sulphonyl group, R6a independently f 5ne another denote a hydrogen or
fluorine atom, a C1.3-alkyl, hydroxy, amino, C1.3-alkylamino,
di-(C1.3-alkyl)-amino, 10 aminocarbonyl, C1.3-alkylaminocarbonyl,
di-(C1-3-alkyl)-aminocarbonyl or C1.3-alkylcarbonylamino group and R6b

C+ipeansasieihyrirane anetreaniry be a hydrogen atom, a C1-4-alkyl,
Cl.4-alkylcarbonyl, C14-alkoxycarbonyl or C1.3-alkylsulphonyl group, with
the 15 proviso that in the above-mentioned substituted 5- to 7-membered

ROThediegsadpatly dheheiaieaiemminiipducedaosuhsitsients are,noky,
separated from another hetergatom by precisely one carbon atom, 20 R1

C-r %Y&%Wm%%ﬁ G BRI SesliisutpinnyBaerRyhaia the

5 profigechy@ogen atoms may be wholly or partly replaced by fluorine atoms, a

nitro, C1.3-alkoxy, a mono-, di- or trifluoromethoxy group, 25 R2 denotes
a hydrogen atom, R3 denotes a straight-chain or branched C1_6-alkyl

Growe wheseintae thysagr b alemsirsayde-weeHpdredajty e |acee by
flugrine atoms, and which is optionally sybstituted by a nitrite, hydrox
A e PR YR B S AU AradEH SEAREA R
wiholisiear etk sepiadsdopydiseneraiamboaraadiyi OBy,
C,_5-alkylcarbonyloxy, C,_5-alkyloxycarbonyloxy, carboxy- C1.3-alkyloxy,

10 C1.5-alkyloxycarbonyl-C1.3-alkyloxy, C1.8-alkyloxycarbonylamino, -19-

a gl aflkdaciehdmyhuld . 3-alkylsulphanyl, carboxy,
C1_3-alkyloxycarbonyl, Ci_3-alkylaminocarbonyl,
di-(C1.3-alkyl)-aminocarbonyl, C3-6-

"), PR o R
o ¥ ) L%
x1 X X .
(R}, . R®),, . (R . RY,
N N €<\ - N
§<1 ! \X1 I ,&
\ $ 1 O B X2 Ol
R - R (R (R*)
N— Na ™ .- m ’_,‘
C ~o (\ <o %(\,;2 xf(\hg(’
15 Xz , )(2 , Xd\\./x , L/
(Riia)m ]
'
XS
or Xt~ .
wherein
20 m denotes the number 1 or 2,

X' denotes a methylene, -NR®-, carbonyl or sulphonyl group,

X? denotes an oxygen atom or a —=NR® group,



10

15

20

25

30

cycloalkyleneiminocarbonyl, aminocarbonylamino,
C1_3-alkylaminocarbonylamino or di-(C1.3-alkyl)-aminocarbonylamino
group, 5 an aminocarbonyl, C1-4-alkglaminocarbonyl,
C3.6-cycloalkylaminocarbonyl or di- (C1.3-alkyl)-aminocarbonyl group, a
phenyl or heteroaryl, phenyl-C1 3-alkyl or heteroaryl-C1. -alkyl group
which is 10 optionally mono- or polysubstituted in the phenyl or heteroaryl
moiety by fluorine, chlorine or bromine atoms, C1.3-alkyl, amino,
C1.3-alkylamino, di-(C1.3-alkyl)-amino, hydroxy, C1-4-alkyloxy, mono-,

R @siateomethginccahoonyt sdsalkyigkyeaipony! group, 15 a 3-
to 7-membered cycloalkyl group wherein in the cyclic moiety a methylene

group may be replaced by a -NH- group optionally substituted by a
R cfeabessoinGkydaikyicalsiny gtonpopaarNiSogroagom, R4 denotes a

hydrogen atom, 20 R5 denotes a hydrogen atom, B denotes a group of
formulaHHH Bn/N!Rein kITlIRBIn (R% N NN 25H Hor H wherein

Ridgssiesdhecadaisl br 20pRoingegatep a hydrogen atom and R8

denotes a hydrogen, fluorine, chlorine, bromine or iodine atom, a methyl,
5 CZ_3-alkynyl, or methoxy group, wherein the hydrogen atoms may be
Rffollyiependently of one another denote a hydrogen or fluorine atom, a

C+.3-alkyi, hydroxy, amino, Cis-alkylamino, di-(Cq.s-alkyl}-amino,
aminocarbonyl, Cys-alkylaminocarbonyl, di-{(C1.3-alkyl}-aminocarbonyl or

C4.s-alkyicarbonylamino group and

R% independently of one another may be a hydrogen atom, a Cys-alkyl,
Cis-alkylcarbonyl, Ci4-alkoxycarbonyl or Cq.3-alkyisulphonyl group, with the

proviso that

in the above-mentioned substituted 5- to 7-membered cyclic groups A
the heteroatoms introduced as substituents are not separated from

another heteroatom by precisely one carbon atom,

R’ deﬁotes a fluorine, chiorine or bromine atom, a Cs.s-alkyl group wherein the
hydrogen atoms may be wholly or partly replaced by fiuorine atoms, a nitro,

C.s-alkoxy, a mono-, di- or trifluoromethoxy group,
R? denotes a hydrogen atom,

R® denotes a straight-chain or branched Ci_g-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by a nitrile, hydroxy, benzyloxy, a C4.s-alkyloxy group
wherein the hydrogen atoms may be wholly or partly replaced by fiuorine atoms,
an allyloxy, Cy.s-alkylcarbonyloxy, Cs.s-alkyloxycarbonyloxy, carboxy-

Cqs-alkyloxy, Cys-alkyloxycarbonyl-Cq.s-alkyloxy, Cqg-alkyloxycarbonylamino,
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or partly replaced by fluorine atoms, while, unless otherwise stated, by the
term "heteroaryl group” mentioned hereinbefore in the definitions is
meant a monocyclic 5- or 6-memberéd ~1o heteroaryl group, while the
6-membered heteroaryl group contains one, two or three nitrogen atoms
and 15 the 5-membered heteroaryl group contains an imino group
optionally substituted by a C'_3-alkyl group, an oxygen or sulphur atom or

C4. 2R D180 FRAHR 0BT ?inal Mﬂﬁ%ﬁﬁﬂ OB, AR IR L BBy Ien

or SU| hur atom an tlonaaﬁga nltrogen atom or 20 an’imino group

G @ﬁf@ﬂ%ﬂy%‘%@m@féﬂ Y- tCa - adulk@pHonpashamo er-three nitrogen

cychi@l Eieﬁ‘@ﬁhﬁ‘o%@gdﬁﬁfféﬁi%é!zﬁtﬁaﬂﬁﬁﬂﬁﬂ@tom or via a carbon atom,
25 while the al E%Pand alkoxy grou&mcontalned in the above-mentioned

Cr- gt enstpeRyRing Ofihin twersirdommiipsarhg iamine group,

otherwise stated, be straight-chain or branched and the alkyl groups in
the previgusly mentioned dialkylated gro §gs for example the

an aRieARRY Yhotips; AHHARINGSAIANSH Se-amriaaikiirminosgtogepr di-

(CatemmgIpERmeiRybayiaiivligroups contained in the -21- foregoing
definitions may be wholly or partly replaced by fluorine atoms, the

tautomers, the enantiomers, the diastereomers, the mixtures thereof and
a plihpdisideieend prdhethodikentohtherBased INARIOSOPWIRSS is
thos? om‘[?ounds of general formula | wherein
optionally mono- or polysubstituted in the phenyl or heteroaryl moiety by
fluorine, chiorine or bromine atoms, Ci3-alkyl, amino, C.s-alkylamino,
di<(C4.3-alkyl}-amino, hydroxy, Ci4-alkyloxy, mono-, di- or trifluoromethoxy,

carboxy, or Cq.z-alkyloxycarbonyl group,

a 3- to 7-membered cycloalkyl group wherein in the cyclic moiety a methylene
group may be replaced by a -NH- group optionally substituted by a Cys-alkyl or
Cys-alkylcarbonyi group, or an oxygen atom,

R* denotes a hydrogen atom,

R® denotes a hydrogen atom,

B denotes a group of formula

H H
N
NT ™=
4+ (R %—C R,
N N
R
i } or H

wherein

n denotes the number 1,
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A, R1, R2, R4, R5 and B are defined as described under the 3rd
embodiment and 10 R3 denotes a straight-chain or branched C1.6-alkyl
group wherein the hydrogen atoms mygy be wholly or partly replaced by
fluorine atoms, and which is optionally substituted by a nitrite, hydroxy,
benzyloxy, a C1.5-alkyloxy group wherein the hydrogen atoms may be
wholly or partly replaced by fluorine atoms, 15 an allyloxy,
CS_5-alkyicarbonyloxy, C1.5-alkyloxycarbonyloxy, carboxy-
C1.3-alkyloxy, C1.5-alkyloxycarbonyl-C1.3-alkyloxy,

Cﬁ@@%{ggy&q@ﬁ@mﬁgm(é},@-alkylsulphanyl, C1_3-alkylsulphonyl,

carboxy, C1.3-alkyloxycarbonyl, C1.3-alkylaminocarbonyl,
di-(C1.3-alkyl)-aminocarbonyl, C3-6- cycloalkyleneiminocarbonyt,

ARANNCASRANYI AN &1 BRIk L RIIRRC B RIRRIDINB Bine atom, a methyl,

di-(C1.3-alkyl)-aminocarbonylamino group, an aminocarbonyl,

Ca24-3iyRYhiR6ERBLERYY, @73up. WhRISIRABR MutRermaters.may be wholly
(G Sarlkyhi-arRRCBIDAMHSEOHRMS, While the alkyl and alkoxy groups

contained in the above-mentioned definitions which have more than two
carbon atoms may, unless otherwise stated, be straight-chain or

whitsanghedangiiaelkyl arauns ibihernsevigusly nestisned gisliylatedntioned
h groups, for example the dialkylamino groups, may be identical or
 her

BRI 0T SRJBIRRR doEBNing nTBRRPSIUhyPyr8ips-membered

hete@binesduthevHipsegoing definitions may be wholly or partly replaced by
fluorine atoms, -22- the tautomers, the enantiomers, the diastereomers,

the mixtures thereof and the salts thereof. 5 A 5th embodiment of the

RFRSENhBYRRed eempHsas Hose conpawdnef tgensrahfesmitdden atoms
wherein A, R1 R2, R4, R5 and B are defined as described under the 3rd

&RBodiment and

the 5-membered hetercaryl group contains an imino group optionally

substituted by a Cy.3-alkyl group, an oxygen or suiphur atom or

an imino group optionally substituted by a Cys-alkyl group or an oxygen or

sulphur atom and additionaily a nitrogen atom or

an imino group optionally substituted by a Cqs-alkyl group and two or three
nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alky! groups in the previously mentioned
dialkytated groups, for example the dialkylamino groups, may be identical or
different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
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10 R3 denotes a phenyl or heteroaryl, phenyl-C1.3-alkyl or
heteroaryl-Cg_3-alkyl group which is optionally mono- or polysubstituted
in the phenyl or heteroaryl moiety b%lfjorine, chlorine or bromine atoms,
C1.3-alkyl, amino, C1.3-alkylamino, di-(C1.3-alkyl)-amino, hydroxy,
C1-4-alkyloxy, mono-, di- or trifluoromethoxy, carboxy, or
C1.3-alkyloxycarbonyl group, 15 a 3- to 7-membered cycloalkyl group

foraMpRigindnthR Y HhaBieWBINRYIans, BpHRSeMPRISHRC SN
-NH- group optionally substituted by a C1_3-alkyl or C1.3-alkyicarbonyl

group, or by an oxygen atom, 20 while, unless otherwise stated, by the

the tRfiforeleraRy ke mastignediharsnaiore indhedaliviiensisof and the
meant a monocyclic 5- or 6-membered heteroaryl group, while the
saltg {H8FRBEred heteroaryl group contains one, two or three nitrogen atoms
25 and the 5-membered heteroaryl group contains an imino group
gptionally, substituted by a C1.3-alkyl group, an oxygen or sulphur atom or
A 430 CRBRATBL Bb DB RIGSRAS I ERICA BiPeses BRSPGETIPBHaRS Of
ger@¥yofitaulsulpmgraiam and additionally a nitrogen atom or -23- an imino
group optionally substituted by a C1_3-alkyl group and two or three

nitrogen atoms, and the bond is effected via a nitrogen atom or via a

A, RATBSNRIAORY, dnavBilartheelindgenigasgisined detind@eDemBodiment and
definitions which have more than two carbon atoms may, unless '
otherwise stated, be straight-chain or branched and the alkyl groups in

R® deepieyipusiyigranileniacdiphsyleted Tourskyiarexpmwieddi the hydrogen
atos(wj“eig lh%/al?/ ien?rv%?igposr’ g%arﬁyb?ei;:) %gg%aklayg r‘.ﬁg\iif)fr?r;eené%&z?'ts-, and which is
optionally substituted by a nitrile, hydroxy, benzyloxy, a Cis-alkyloxy group
wherein the hydrogen atoms may be wholly or partly replaced by fluorine atoms,
an aliyloxy, Cys-alkyicarbonyioxy, Cis-alkyloxycarbonyvioxy, carboxy-
Cy.3-alkyloxy, Cy.s-alkyloxycarbonyi-Cs.a-alkyloxy, C.e-alkyloxycarbonylamino,
Cq.s-alkylsuiphanyl, Cq.s-alkyisuiphonvi, carboxy, Css-alkyloxycarbonvi,
Cs.s-alkvlaminocarbonyl, di-(Cs.z-alkyt)-aminocarbonyl, Cae-
cycloalkyleneiminoccarbonyi, aminocarbonylamino, Cq.z-alkyi-

aminocarbonylamino or di-{C+z-alkyl}-aminocarbonylamino group,

an aminocarbonyl, Cq.s-alkylaminocarbonvi, Cs.e-cycloalkylaminocarbonyi or di-
(Cqz-alkyly-aminocarbonyi group,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkylated groups, for example the dialkylamino groups, may be identical or

differant,

and the hydrogen atomns of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
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and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,
the tautomers, the enantiomers, the giastereomers, the mixtures thereof
and the 15 salts thereof. A 6th embodiment of the present invention
comprises those compounds of general formula I, wherein 20 A denotes
a group of general formula (R)m tR&m O N S Q S-0 R6b1-Sao R6b 0
R6b or wherein m denotes the number | or 2, 25 Rea independently of
one another denote a hydrogen or fluorine atom or a C1_3-alkyl group

the sl ReR-PRAYHRESR BNEEREER AR P4 St érbotriky! S18WRxIFR SNSRI the

that 30 -24- in the above-mentioned substituted 5- to 7-membered groups
salfsiiergeferoatoms optionally introduced as substituents are not

separated from another heteroatom by precisely one carbon atom, or 5 a
Iﬁieneral formula R6a (R~)m (Rea% m (R)m ()m Dx N. - 1 ,X

A %%% Bt R REBAFIRID¥RNTION comprises thase compounds of

general formula | wherein
A, R R? R* R® and B are defined as described under the 3rd embodiment and

R® denotes a phenyl or heteroaryl, phenyl-C.z-alky! or heteroaryi-Cs.s-alkyl
group which is optionally mono- or polysubstituted in the phenyl or heterocaryl
moiety by fluorine, chlorine or bromine atoms, Ci.z-alkyi, amino, Cyz-alkylamino,
di~{Cq.z-alkyl}-amino, hydroxy, Cis-alkyloxy, mono-, di- or triflucromethoxy,
carboxy, or Cy.z-alkyioxycarbonyl group,

a 3- to 7-membered cycloalkyl group wherein in the cyclic moiety a methyiene
group may be replaced by a -NH- group optionally substituted by a Cs.s-alkyl or
C1.a-alkyicarbonyl group, or by an oxygen atom,

while, unless otherwise stated, by the term "hetercaryl group" mentioned
hereinbefore in the definitions is meant a monocyclic 5 or 6-membered

heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms
and

the 5-membered heteroaryl group contains an imino group optionally

substituted by a Cy.s-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a Cis-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or
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N'N N (=N Xa\ .X' X20 X2 X\i~~/ (Rea)m N or x' 10 wherein m denotes
the number 1 or 2, 15 X1 denotes a methylene, -NR 6b_, carbonyl or
sufphonyl group, X2 denotes an oxygén atom or a -NR 6b group, X3
denotes a methylene, carbonyl or sulphonyl group, 20 X4 an oxygen or
sulphur atom or a -NR6b group, X5 denotes a carbonyl or suiphonyl
group, 25 R6a independently of one another denote a hydrogen or fluorine

AARRNB %ﬁ'@%&ﬂéﬂ%éﬁ%ﬁ%@é@?@ Q@E&Qﬁ%ﬁ&?%&%@% three

may be a hydrogen atom or a Ci_3-alkyl "group, wi roviso that 51n

thrageveaivengioned substituted 5- to 7-membered cyclic groups A the

heteroatoms introduced as substituents are not separated from another

heteroatom by precisely one carbon atom, R1 denotes a chlorine or

RBfhiRe 2N & AitaRiadVimamio IR Ovherelia teatbonygiogen

atoms may be wholly or partly replaced by fluorine atoms, or a nitro
h8roup, R2 denotes a hydrogen atom, 15 R3 denotes a straight-chain or

W

fFaithatkligroury| erbtanprdreihere eaiiegedefinitions which have more

than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups,
for example the dialkylamino groups, may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mbdures thereof and the
salts thereof.

A Bth embodiment of the present invention comprises those compounds of

general formula |, wherein

A denotes a group of general formula

Ba.
Ea M . L,
(R ) . b'; N &
N S S%¢
N—S= N7V O ’
g’ W C bew © N "
o R or R*

wherein m denotes the number 1 or 2,

R%® independently of one another denote a hydrogen or fluorine atom or a

Cis-alkyl group and

R® may be a hydrogen atom or a Cs.z-alkyl group, with the proviso that
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atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by a hydroxy, a C1-4-alkyloxy group wherein the
hydrogen atoms may be wholly or pg#ly replaced by fluorine atoms, a
C1.3-alkylsulphanyf, C,-3-alkylsulphonyl, carboxy or
C1_3-alkyloxycarbonyl group, 20 a phenyl or heteroaryl,

phenyl-C1_3-alkyl or heteroaryl-CS_3-alkyl group which is optionally
mono- or polysubstituted in the phenyl or heteroaryl moiety by fluorine,
dﬁ|8?@1@%9\t%nﬁﬁgogt8%§%%§§i§ﬁ<§: ELARIRIMBE SN SBURR SofNe
AUV RAARNN RS derted-alk oK vERIBARY HBEONE: S8pRfEsNGieH

a hydrogen atom, R5 denotes a hydrogen atom and 30 B denotes a
FERIEF BRI Y PrerNNRREHIPR FRMAY H H or H wherein
5 n denotes the number 1, R7 denotes a hydrogen atom and Ra denotes
a chlorine or bromine atom or the ethynyl group, 10 while, unless

2 GEHNRISEeREIRL BT HIB term "heteroaryl group” mentioned hereinbefore
in the definitions is meant a monocyciic 5- or 6-membered heteroaryl
group, while 15 the 6-membered heteroaryl group contains onefwo or
thrge nitrogen atoms znd the 5-membere(ﬁ°hgteroaryl group C@tl&%gs\an__
- N

. m L N
uﬁnbgmg\p,optlonally X\i?;‘ / \ ;(1 Xgmq/%
x1 1\/X o

(R™),. ) R™), (R (R™) .
N N XN e
E\k Cgo xf(\% XX
¥ o x? S N/

(Rﬁa}m )

X

or X! ,

wherein

m denoctes the number 1 or 2,

X' denotes a methylene, -NR%®-, carbonyl or sulphonyf group,
X2 denotes an oxygen atom or a -NR® group,

X® denotes a methylene, carbonyl or sulphony! group,

X* an oxygen or sulphur atom or a -NR® group,

X% denotes a carbonyl or sulphonyt group,

R% independently of one another denote a hydrogen or fluorine atom or &

Cq.z-alkyl group and
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substituted by a C1.3-alkyl group, an oxygen or sulphur atom or 20 an
imino group optionally substituted by a C1.3-alkyl group or an oxygen or
sulphur atom and additionally a nitréfen atom or an imino group optionally
substituted by a C1.3-alkyl group and two or three 25 nitrogen atoms, and
the bond is effected via a nitrogen atom or via a carbon atom, -27- while
the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
bganched and the alkyl groups in the previously mentioned dialkylated
Rroiffererdeaipi ene aamharmdydreupsyeiagse rieniesa--alkyl
Slifgreniith andl thevwlipgen atoms of the methyl or ethyl groups
contained in the foregoing definitions may be wholly or partly replaced by
fluorine atoms, the tautomers, the enantiomers, the diastereomers, the

mixifgs tisseaimadibredasaiatneest o FhempeAneYnt B ups A

present invention comprises those compounds of general formula 1,

whitgiRais R MIINKAdrESd 78 SdreHEtRttals dedGarsalrddrane
6thaginhrdimerieatiRBysRies R SRidkrsbaiarPranched C1 -alkyl

group wherein the hydrogen atoms may be wholly or partly replaced by
fluorine atoms, and which is optionally substituted by a hydroxy, a

R' deHoadisyioupigrme oyieeiiibe e eoatRYidPMs e e W drein the

rpartly replaced by fluorine atoms, a C1-3-alkylsulphanyl, )

hydieged G BRI BAYBKY REDFERGRES A HURYIG AIRMBNIE Jaitro

groulkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
25 straight-chain or branched and the alkyl groups in the previously

R? geestiangthydrogen atom,

R® denotes a straight-chain or branched Ci-s~alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optibnaliy substituted by a hydroxy, a Cs4-alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fiuorine atoms, a C,.3-alkylsulphanyl,

Cas-alkylsulphonyi, carboxy or Cq.s-alkyioxycarbonyl group,

a phenyl or heteroaryl, phenyi-Ci.z-alky! or heteroaryl-C,_s3-alkyt group which is
oplionally mono- or polysubstituted in the phenyi or heteroaryl moiety by
fluoring, chlorine or bromine atoms, Cqs-alkyl, Ci4-alkyioxy, mono-, di- or
triflucromethoxy, carboxy, or Cz-alkyloxycarbonyi group,

R* denotes a hydrogen atom,

R® denotes a hydrogen atom and

B denotes a group of formula



10

15

20

25

dialkylated groups, for example the dialkylamino groups, may be identical
or different, and the hydrogen atoms of the methyl or ethyl groups
contained in the 30 foregoing definitipgs may be wholly or partly replaced
by fluorine atoms, the tautomers, the enantiomers, the diastereomers, the
mixtures thereof and the -28- salts thereof. An 8th embodiment of the
present invention comprises those compounds of general formula I,
wherein 5 A, R', R2, R4, R5 and Bl_a[re defined as described under the 6th

embodiment ad R3 denotes a phenyl or heteroaryl, phenyl-Ql.3-alkyl or
tefT IS=pptignally mono-,oy, Stigstityted

heteroaryf&1-3xalkyl, group whi}T
in thegﬁé:l @ daryTs y(ﬁdorine, chlorn gd%(ymr{g Jn
atoms, C;f.B-a yl, C1.4-alk I(;%(y, ono-, di- or trifluorometho y, carboxy,
or Cl.3f%llkylo>é§/carbonyl group, a 8- to 7-mempered cycloalkyt group ,
wherein in the cyclic moiety a methylene group may be replaced by a
-NH- group optionally substituted by a C1.3-alkyl or 15 C1.3-alkylcarbonyl
whgiretp, or by an oxygen atom, while, unless otherwise stated, by the term
"heteroaryl group” mentioned hereinbefore in the definitions is meant a
monocyclic 5- or 6-membered heteroaryl group, while 20 the 6-membered
n d@tetearylgrawplsantains one, two or three nitrogen atoms and the
5-membered heteroaryl group contains an imino group optionally 25
substituted by a C1.3-alkyl group, an oxygen or sulphur atom or an imino
R’ gtenpteptiphgtycsdrstitoredsby a C1.3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or

R® denotes a chlorine or bromine atom or the ethynyl group,

while, unless otherwise stated, by the term "hetercaryl group” mentioned

hereinbefore in the definifions is meant a monocyclic 5 or 6-membered

~ heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally
substituted by a Cq.s-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a Cq.3-alkyl group or an oxygen or

- sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C1.z-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
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30 an imino group optionally substituted by a C1.3-alkyl group and two or
three nitrogen atoms, -29- and the bond is effected via a nitrogen atom or
via a carbon atom, while the alkyl g‘r@]p’s contained in the foregoing
definitions which have more than two carbon atoms may, unless
otherwise stated, be straight-chain or 5 branched and the alkyl groups in
the previously mentioned dialkylated groups, for example the

whﬂ@tlﬁémcg%gye%dﬁ@am@imméab%gisﬁt@g%ﬁﬂ%memﬁwagoe more
alne

atoms of the methyl or ethyl groups cont in the foregoing definitions

than e PH P pARRFRRoYiRe alaiRe; o sHe@hishans Othe
brefRRIDERS Shénglidjnsieraesar téneravusss inaraehandiiBs. 83l groups,

thereof. A 9th embodiment of the present invention comprises those
for SAPRInfcfiAYRMIRS BWRMBR DavHE dARRtREh S tegritip of
formulaoo000 \~11NsNON_"N" Uo (Reaym (R)m (Ra% m
R6a)m (Rfia% m (Ra cirrr OO0OO| 110 HNN N"cN"Q"y"N" S
aﬂé Mggj Q@é’? ﬁjﬁ) }é?n{hﬁw”(ﬁg@g gF ethyt groups contained inythe

foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tauiomers, the enantiomers, the diastereomers, the mixtures thereof and the

salts thereof.

A 7th embodiment of the present invention comprises those compounds of

general formuila |, wherein
A, R' R? R* R® and B are defined as described under the 6th embodiment and

R® denotes a straight-chain or branched Ci.s-alkyt group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by a hydroxy, a Cis~alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, a Cy.g-alkyisulphanyi,
Ciz-alkylsulphonyl, carboxy or Cq.s-alkyloxycarbonyl group,

while the alky! and alkoxy groups contained in the above-mentioned definitions

~ which have more than two carbon atoms may, unless otherwise stated, be

straight-chain or branched and the alkyl groups in the previously mentioned
dialkyiated groups, for example the dialkylamino groups, may be identical or
different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
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O (R6aem 0~ wherein 25 m denotes the number 1 or 2, -30- R6a
independently of one another denote a hydrogen or fluorine atom or a
C1_3-alkyl group, with the proviso theg 5 in the above-mentioned
substituted 5- to 7-membered cyclic groups A the fluorine atoms
introduced as substituents are not separated from another heteroatom by
precisely one carbon atom, R1 denotes a chlorine or bromine atom, a
methyl or methoxy group, wherein the 1o hydrogen atoms may be wholly
saltg thatagfreplaced by fluorine atoms, or a nitro group, R2 denotes a
hydrogen atom, 15 R3 denotes a straight-chain or branched C'_4-alkyl

roup wherein the hydrogen atoms may be whoally or partly replaced
An Bl APRE A4 A BH SO TONEIHyE A SRR b SR rOp aLc S o

gerfefafraHolexy, aipiepaiherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, a Cj_3-alkylsulphanyl, C' 3-alkylsuiphonyl,
carboxy or C,_3-alkyloxycarbonyl group, 20 a furanyl, thiophenyl, pyrrolyl,

A, RYreot, imfidareIp psadelylets axadobdritbiznigkpyridsti copbiontivert and
pyrazinyl, pyridinyl-C1_2-alkyl or imidazolyl-C}_2- alkyl group which may
optionally be substituted in the heteroaryl moiety by one or two Cj_3-alkyl

R® gepidnss G pReallsy oxkiaikaopsyicathonyl @ GlalRley loaimaniain  35lkyl

grod e R B8 G 08 1B T R SR e R N 9B ARy
moiety by fluorine, chlorine or bromine atoms, C..z-alkyl, C4.4-alkyloxy, mono-,

di- or trifluoromethoxy, carboxy, or Cia-alkyloxycarbonyl group,

a 3- o 7-membered cycloalkyl group wherein in the cyclic molety a methyiene
group may be replaced by a -NH- group optionally substituted by a Gq.z-alkyl or
Ci.z3-alkylcarbonyl group, or by an oxygen atom,

while, unless otherwise stated, by the term "heteroary! group” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

heteroaryl group, while

the 6-membered heteroary! group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally
substituted by a Cq.g-alkyl group, an oxygen or suiphur atom or

an imino group optionally substituted by a C4.z-alkyi group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cy.3-alkyl group and two or three

nitrogen atoms,



30 B denotes a group of formula-31-HHH N4 (R% HHorH wherein
5 n denotes the number 1, R7 denotes a hydrogen atom and R8 denotes
a chlorine or bromine atom or an ett8fyl group, 10 while, unless
otherwise stated, by the term "heteroaryl group” mentioned hereinbefore
in the definitions is meant a monocyclic 5- or 6-membered heteroaryl
group, while 15 the 6-membered heteroaryl group contains one, two or
Higeriinsel aloms. 809 e MiRsIRELRShEeleRa LAUR eagians an
imino group optionally substituted by a C1.3-alkyl group, an oxygen or
sulphur atom or 20 an imino group optionally substituted by a C1_3-alkyl

whif 4R ar@pm%r_behtamgmﬁ_qmc%g&ﬂ%igggﬁIm@iwﬂ%%m?ée@r%re

an imino group optionally substituted by'a CI_3-alkyl group and two or

thagniee 8harcematBy, gﬁéﬁﬂfeqébﬁmb@fséét@d,@@ slragigeshaiomror
5 braMEhBSamematamyr 3% yWuIf he Al BoMpSRONRINeS m&!&ﬁzmé%p&eaps,

definitions which have more than two carbon atoms may, unfess

for gyasrnledhefialkylaminagiosipsinrery be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
foregoing definitions may be wholly or partly replaced by fluorine atoms,

10 |
the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
salts thereof. '

A 8th embodiment of the present invention comprises those compounds of

15 general formula |, wherein

A denotes a group of formula

(R™),, (R™). R, R} R, &™),
S R S W GO {
® (0
20 (R)n (R™), (R R, R or
O
(LN.-'
Dj(Rsa)m
wherein

25 m denotes the number 1 or 2,



branched and the alkyl groups in the previously mentioned dialkylated
groups, for example the dialkylamino groups, may be identical or
different, 5 and the hydrogen atoms gfjthe methyl or ethyl groups
contained in the foregoing definitions may be wholly or partly replaced by
fluorine atoms, the tautomers, the enantiomers, the diastereomers, the
mixtures thereof and the 1o salts thereof. A 10th embodiment of the
present invention comprises those compounds of general formula I,
wherein 15 A, R', R2, R4, R5 and B are defined as described under the

g mhadimentangs &%W%r@éﬁé%‘ﬁhﬁ%@éﬁ@nﬁbsﬁf{é%ﬂw a

group wherein the hydrogen atoms may be wholly or partly replaced by
f@oxh@é‘(ah&ﬁ%%%ﬂﬂ%ﬁ% REEBARAY substituted by a hydroxy, a
C}_4-alkyloxy group wherein the hydrogen 20 atoms may be wholly or
partly replaced by fluorine atoms, a C1_3-alkylsulphanyl,

C1_BLANe remYRoMANEARsSk s LRy iR cREBIRF A Gy Clih#Emes A
alkylane ke Epvp eained A8 thimabRuemtaeptionsddgtniieAsrom

which have more than two carbgn atoms may, unless otherwise stated, be
25 sHaRihechalseringhbRRIeHaaHCAR IR RRP&RAThe previously

mentioned dialkylated groups, for example the dialkylamino groups, may

, be identical or different, and the hydrogen %toms of the melég%l or e%gl .
R Giopkes cneiietis PR s &Ry BIRIRSHRT RGN GEHY or RRIGIN the
hydepiasedibmiuatneatemsiins: palpmessidbecpamivmessatbms, or a nitro

diastereomers, the mixtures thereof and the -33- salts thereof. An 11th
9"%4Hbodiment of the present invention comprises those compounds of

general formula | wherein 5

R? denotes a hydrogen atom,

R? denotes a straight-chain or branched Ci.4-alkyi group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by a hydroxy, a Cis-alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, a C1v3~alkyis‘uiphanyiy

C1.a-alkylsuiphonyl, carboxy or Cy.g-alkyloxycarbonyl group,

a furanyl, thiophenyi, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridinyt, pyrimidinyl, pyrazinyl, pyridinyl-Cz-alkyl or imidazolyl-C4.o~
~atkyl group which may optionally be substituted in the heteroaryt moiety by one
or two Cys-alkyt groups, C.z-alkyloxy groups, carboxy or Cis-alkyloxycarbonyl
groups, and

R* denotes a hydrogen atom,

RS denotes a hydrogen atom and

B denotes a group of formula
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A, R, R2, R4, R5 and B are defined as described under the 9th
embodiment and denote a furanyl, thiophenyl, pyrrolyl, pyrazolyl,
imidazolyl, oxazolyl, isoxazolyl, thia2dlyl, pyridinyl, pyrimidinyl, pyrazinyl,
pyridinyl-C1.2-alkyl or imidazolyl-C1.2 10 alkyl group which may optionally
be substituted in the heteroaryl moiety by one or two C1.3-alkyl groups,
wherein the hydrogen atoms may be wholly or partly replaced by fluorine
atoms, C1.3-alkyloxy groups, whegein the hydrogen atoms may be wholly
or partlyt\gepl ed by fluorine atoms, carboxy or C1.3 alkyloxygarbonyl

contains one, two or three nitrogen atoms af# the 5-membered '
heteroaryl group contains an imino group optionally substituted by a
C'_3-alkyl group, an oxygen or sulphur atom or 25 an imino group

whegEibnally substituted by a C1.3-alkyl group or an oxygen or sulphur atom
and additionally a nitrogen atom or an imino group optionally substituted
by a C1,3-alkyl group and two or three 30 nitrogen atoms, and the bond is

n d%%@@tﬂég\ﬁé‘%i?’ﬂﬁﬁfg%n atom or via a carbon atom, -34- while the alkyl
groups contained in the foregoing definitions which have more than two

» carbon atgms may, unless otherwise stated, be straight-chain or

R (%?Qﬂ aqgﬁarﬁ%gglwpﬂ?cﬁ% in the previously mentioned dialkylated

groups, 5 for example the dialkylamino groups, may be identical or

R et SN A S TS IS iy groups contained

while, uniess otherwise stated, by the term "hetercaryl group” mentioned
hereinbefore in the definitions i1s meant a monocyclic 5- or 6-membered

heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally

substituted by a Cy.3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a Cys-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cq_z-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
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foregoing definitions may be wholly or partly replaced by fluorine atoms,
10 the tautomers, the enantiomers, the diastereomers, the mixtures
thereof and the salts thereof. A 12tl32mbodiment of the present invention
comprises those compounds of general formula | corresponding to the
embodiments 1, 2, 3, 4, 5, 6, 7 and 8, 15 wherein the group X1 denotes a
methylene group. A 13th embodiment of the present invention comprises

.those ¢ ounds of general formula | corresponding.to the embodiments
whilg 10, 3R GoHBR AT ARG d g SR G LS EIB) GGy ore
thar? Gviol 4hrembaglionest ofahe nesentdativerviice comarisebahesaight-chain or

compounds, of general formula | corresponding. to the embadiments 1, 2
breEhEa 10 (o UG PRoic HIE SR SRITES & RgIEaEorouPs,
for @xaumpidSHe itiembudongolokihepydseidemieation difiemides those

compounds of general formula | corresponding to the embodiments 1, 2,

3,4,5,6,7,8,12 and 13 wherein the group X3 denotes a carbonyl
andafes pydrdGtirenhivodiviethicahtibydresethyhgeatipe conipiisesithtise

compoynds.of 30 general formula | corres Ing,t od ts 1,
fore Rl iR PR M S R B e RS
oxygen atom. -35- A 17th embodiment of the present invention comprises
the {A070-RRMP RO AR A RERSIR AL pRE OO IRNR CHRAUIPERIP ine
¥ ,oé‘?ﬁf%, 'F '2:} fB 1, 12, ?[ and 16, wherein the group
satidéhetesthe group H ~ ~ (RB)A N R7 H An 18th embodiment of the
present invention comprises those compounds of

A 10th embodiment of the present invention comprises those compounds of

general formula {, wherein
A, R' R% R R% and B are defined as described under the 9th embodiment and

R? denotes a straight-chain or branched C1.s-alky! group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substituted by'a hydroxy, a Ci.¢-alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, a Cs.z-alkylsuiphanyl,
Cs-alkylsuiphonyl, carboxy or Ci.z-alkyloxycarbonyl group,

while the alkyl and alkexy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless cotherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned
dialkytated groups, for example the diakkylamino groups, may be identical or

different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fiuorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixtures thereof and the
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1o general formula | corresponding to the embodiments 1, 2, 3, 4, 5, 6, 7,
8,9,10, 11, 12, 13, 14, 15 and 16, wherein the group B denotes the
group H (RB)~ R'H 15 A 19th embddliment of the present invention
comprises those compounds of general formula | corresponding to the
embodiments 1, 2, 3, 4,5, 6, 7, 8,9, 10, 11, 12, 13, 14, 15 and 16,
wherein the group B denotes the group H (RB)A 20 H A 20th embodiment
saltOfiBgBresent invention comprises those compounds of general formula |
corresponding to the embodiments 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18 and 19, wherein the group R8 denotes a chlorine -36-
An BEMEALRHhEMRAdHEGeaEHIaVSaanh BYANHIASLCORPSS S IM9SEnds of
compounds of general formula | corresponding to the embodiments 1, 2,
gengrad Termguia BWeeIein 5 11, 12, 13, 14, 15, 16, 17, 18 and 19, wherein the
group R8 denotes a bromine atom. A 22nd embodiment of the present
ipvention comprises those compounds of general formula | corresponding
A, Rio the Bmidafidiisare slefingdsag dpsgrgethungen e Hth smbpdigery, and
17, 18 and 19, wherein the group R8 denotes an ethynyl group. A 23rd
embodiment of the present invention comprises those compounds

de”%@rr%rféﬁrﬁﬂm‘rd%'ﬁ’%ﬁ@épﬁmﬁ’ﬂé PHEEMbIREEM, 9xazalys igoxazolyl,
thiaZb 0 pyddidyi 1gyAmidibyl Dvazihid %rl&n%@%@ﬂ@?@s WESZoIVI-Cy.o-
a!kyfggcg%?}p\?v?i?c? r%%?/ecptaonakiy be substituted in the heteroaryl moiety by one
or two C+.3-alkyl groups, wherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, Ci-s-alkyloxy groups, wherein the hydrogen atoms
may be wholly or partly reptaced by fluorine atoms, carboxy or Cy.5-

alkyloxycarbonyl groups, and

unless otherwise stated, by the term "heteroaryl group” mentioned hereinbefore

in the definitions is meant a monocyciic 5- or 6-membered heteroaryl group,

while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the S5-membered heleroaryl group contains an imino group oplionally
substituied by a Cy.3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a Cys-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Ci.s-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitfrogen atom or via a carbon atom,
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formulala () R3R4 RzNB sR AR1 (la). 20 The following preferred
compounds of general formula | will now be mentioned by way of
example: 25 (1) 3-chloro-N-[(1 S)-1-gzchloro-1
H-benzimidazol-2-yl)-ethyl]-4- ([1,4]diazepan-1-yl)-benzamide, (2)
4-(4-N-Boc-piperazin-1-yl)-N-[(1 S)-1 -(5-chloro-1 H-benzimidazol-2-yl)
-37- ethyl]-3-trifluoromethyl-benza m ide, (3) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-4-(piperazin-1-yl)-3- trifluoro
methyl-benzamide, 5 (4) N-[(1 R)-1-(5-chloro-1 H-benzimidazol-2-yl

whﬁ@ fethor-giiayipd-Goipeiarit- it-yhe3fitgolnmetbiihtienzamiden E@)ve mcre

SRR S RS MR RO o

brafdtebahionees 1atienzimdairoti yhrethylishy methijbhed zialidéattd @oups,

s A L e e A R
4-(azepan-2-on-1-yl)-N-[(1R)-1-(5-ch oro-1H-benzimidazol-2-yi)-2

and the hydrogen atoms of the methyl or ethyi groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

the tautomers, the enantiomers, the diastereomers, the mixiures thereof and the

salts thereof.

A 12th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1,2, 3,4, 5,6, 7 and 8,

wherein the group X' denotes a methylene group.

A 13th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1,2, 3,4, 5,6, 7 and 8,
wherein the group X' denotes a carbonyl group.

A 14th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1,2,3,4,5,6,7, 8,12 and
13, wherein the group X? denotes a methylene group.

A 15th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3, 4, 5, 8,7,8 12and
13 wherein the group X denotes a carbonyl group.

A 16th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3,4,5,6,7, 8,12, 13,

14 and 15, wherein the group X! denotes an oxygen atom.



hyd roxy-ethyl]-3-methyl-benzamide, 20 (9) N-[(1 S)-1 -(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-4-(pyrrolidin-2-on-I| -yl)- benzamide, (10)
N-[(1S)-1-(5-chloro-1H-benzimidazcd2-yl)-ethyl]-3-methyl-4-(pyrrolidin-2-
25 on-1-yl)-benzamide, (11) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yi)-3-methylsulphanyl-propyi]-3- methyl-4-(pyrrolid
in-2-on-1-yl)-benzamide, 30 (12) 3-chloro-N-[(1

A 1 PR LRz RER R ARSI itbarey

Qeﬂsﬁ’@ﬂlmi@(ismﬁ(@@lﬁl@ﬁ@iﬂibémﬂ@dwﬁﬁiﬂﬂeﬂqﬁ} 4,(2-fethyd- 8, 10,

11, ﬁfrqli'sd"i‘zil YB-REa7N R Nddroup B denotes the group

S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-chloro-4-(mor lP'10I|n 1-5
yI) benzamlde (15) N -[(I S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-3,5-difluor@-4- (morpholin-1-yl)-benzamide, 10
(16) N-[(1 R)-1-(5-chloro-1 H-bepzimidazol-2-yi)-2-methoxy-ethyl]-3
trifluoromethyl-4-(morpholin- -b'gg (17) 4-(azepan-1-yl)-N-[(1
S)-1-(5-chloro-1 H-benzimidazolx2=yi-ethyl]- 3 trifluoromethyl-benzamide,
15 (18) R’
5 4-(azepan-1-yl)-3-chloro-N-[(1S)-1- (5 chloro 1H-benzimidazol-2-yl)-

ethyl]-benzamide, (19) 3-chloro-N-[(1
S)-1-(5-chloro-IH-benzimidazol-2-yi)-ethyl]-4-(piperidin-I- 20
yi)-benzamide, (20)
3-chloro-N-[(1S)-1-(5-chloro-IH-benzimidazol-2-yl)-ethyl]-4-

An 4%@%&%6{%@%‘5%ﬁmwmmm comprises those compounds of

10 general formula | corresponding o the embodiments 1, 2, 3,4, 5,6, 7, 8, 8, 10,

11, 12, 13, 14, 15 and 16, wherein the group B denotes the group

15
A 19th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1, 2, 3,4, 5,8, 7, 8, 9, 10,
11,12, 13, 14, 15 and 16, wherein the group B denotes the group

20 H

A 20th embodiment of the present invention comprises those compounds of
general formula | corresponding to the embodiments 1,2, 3,4, 5,6, 7,8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18 and 19, wherein the group R® denotes a chlorine
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25 (21) N-[(1 R)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-4
(morpho lin-3-on-4-yl)-3-trifluoromethyl-benzamide, (22) N-[(1
R)-1-(5-chloro-1H-benzimidazol-2-yl3&-methoxy-ethyl]-3-methyl-4- (m o rp
h oiin- 3-0 n-4-yl )-benzamide , 30 (23) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-methylsulphanyl-propyi]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide, -39- (24) N-[(1
R)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-hydroxy-ethyl]-3-methyl-4
alqfiorpholin-3-on-4-yl)-benzamid e, 5 (25)
4-(azepan-2-on-l-yl)-3-chloro-N-[(1 R)-1-(5-chloro-l H-benzimidazol-2-yl)-
2-methoxy-ethyl]-benzamide, SZG%M% . .

A Z1EAPRAYRHM 91 IRE ARF AN MRS FRSRRZRARIIS GRnpounds of
geﬁﬁmq&y@gwlﬂfé’o&%wﬁ?ﬂﬂ@wble@hmﬂﬁdeirﬁéhtiwbﬁ;[ﬂ,%,—és(%,cm,)ospgt, 10,
H-benzimidazal-2-yl)-ethyl]-4-(morphoiin-3-on-4-yI)- benzamide, (28 .
1111 85115 GRIcH: i B2 Az Ay e R SESHE iy SR o frRmine

atokp.3-on-4-yl)-benzamide, (29) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-4-(morphoiin-3-on-4-yi)- benzamide, 20 (30)
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-4-(piperazin-I-

A YribesainiimeXloMNR P skiibinkiamtieh comprises those compounds of

geg'g?é%;'% Pl Tty hiBiRsrage 22 Yy PEngadides 4,

11\t 152 1165-¢h|ore; 1 b aimiday alRey Hie tihd] Foupthy detpipesidin hyny!

on-l-yl)-benzamide,
group.

A 23rd embodiment of the present invention comgprises those compounds of
general formula | corresponding to the embodiments 1,2, 3,4, 5,6,7, 8, 9, 10,
11, 12, 13, 14, 15, 16, 17, 18, 18, 20, 21 and 22, which correspond to general

formuia la

3

4
R

R’ (la).

The following preferred compounds of general formula | will now be mentioned

by way of exampie:

{1)  3-chloro-N-[(18}1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-
([1,4)diazepan-1-yl)-benzamide,

(2)  4-(4-N-Boc-piperazin-1-yt)-N-[(1S}-1-(5-chioro-1H-benzimidazol-Z-yi}-
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(33)
N-[(IS)-1-(5-chloro-IH-benzimidazol-2-yl)-ethyl]-4-(N-methyl-piperazin-1-
30 yi)-3-trif|uoromethyl-benzamide,‘(% Y N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-methylsulphonyi-propyl]-3 -40- m et h yl-4-(m o rp
holin-3-on-4-yl)-benzamide, (35) :
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-3-methylsulphanyl-propyl}-4-
(PygelidirBZriudrybhbanaasaidearsidds) N-[1-(5-chloro-|
H-benzimidazol-2-yl)-1-phenyl-methyl]-4-(pyrrolidin-2-on- 1-yi)-benzamide,
(37) N-[(2 S)-I-(5-chloro-1
3) H-berzisidazel-enibreindSimrimasny pinasidin:-1Q Jind-Ranzag)ide.
) (BSéggchlcﬁzf(N-[ 1 S)-1-(5-chloro-1 H-benﬁdaz?ﬂz-gﬁgﬁ%g-g@?g
did PP 5 Bl amide, 15 (39)
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-3-methyl-4
([, azepan-2-on-3-yl)-benzamide (40) N-[(1 S)-1-(5-chloro-1 i
(4) RGO S AR Op AP HoRRSHG)-(piperazin-
-yi) BypifBreramathyideeprestidand@d41) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-methylsulphanyl-propyl}-4- (morpholin-3-0
n-4-yl)-3-nitro-benzamide, (42) 3-chloro-N-[(1 S)-1-(5-chloro-1
(5) H-benzinidazohdifkribik-A-(emajiydr 26-chioro-1H-benzimidazol-2-yl)-

R PR s .

([1,3]oxazepan-2-on-3-yt)-benzamide, 30 (44) 3-chloro-N-[(1

(®) Ea }%ﬁ#&ﬁ?@&&?\%ﬁ. )-ﬁi@feéb'io R oehidazol-2-yl)-ethyi}-3-

methyl-benzamide,

(7y  4-(azepan-2-on-1-yl}-N-[(1R)-1-{5-chioro-1H-benzimidazol-2-yl)-2-
methoxy-ethyl}-3-methyl-benzamide,

(8) 4-(azepan-2-on-1-yl}-N-[(1R}-1-(5-chloro-1H-benzimidazol-2-yl)-2-
hydroxy-ethyl}l-3-methyi-benzamide, '

(8)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyil-4-(pyrrolidin-2-on-1-yi)-

benzamide,

(10} N-[(1S}-1-(5-chioro-1H-benzimidazol-2-yi}-ethyl}-3-methyl-4-(pyrrolidin-2-

on-1-yi}l-benzamide,

(11)  N-[(1S}1-(5-chioro-1H-benzimidazoi-2-yi)-3-methyisulphanyl-propvi}-3-
methyl-4-(pyrrolidin-2-on-1-yl}-benzamide,

(12)  3-chioro-N-[(1S5}-1-(5-chioro-1H-benzimidazol-2-yl}-ethyl]-4-(4-N-methyl-
[1,4ldiazepan-1-yh)-benzamide,
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(45)
3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4
([1,4]oxazepan-3-on-4-yl)-benzamid 8@'6)
3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4- 5
(piperidin-2-on-1-yl)-benzamide, (47)
N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yi)-2-hydroxy-ethyl}-3-methyl-4-
(morpholin-3-on-4-yl)-benzamid e, 10 (48)

(13- [(_ﬁsymo(@«fmif)ﬁ@?m@ﬂﬁimrela‘iz‘dﬂzewi@ﬂdﬂm 2yt - Enreibyi-

id i ns e, (49) N-[1-(5-chforo-1
rb% eth({/gy 3- methy Q

H- |ndol

-4-(morpholin-3-on-4-yl)- benzamide, 15 (50)

3- chforo N [(1 S)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyl}-4-[2-(4-methyl-

'peﬁf‘ ﬁ‘éf'j—W' (E%HW&’WW%R&M&QE&FQWW%& t((?]lis'% dro- 4-(morpholin-1-

)-1-(5-ch

oro-1 H-benzimidazol-2-yi)-ethyl}-3-methyl-4 oxazou

2-oni3-bpnzamisiaide, (52) 3-chforo-N-[(1
S) 1-(5-chforo-1H-benzimidazol-2-yl)-ethyl}-4-(morpholin-3-
n-4-yi)-benzamide, 25 (53) N-[(1R,2S)-1
(1535

foSH\-behlinazotzepaimidanhd ihapyss, 5-difluoro-4-

metM&émgphom 3 -élﬁﬁaé)enzamlde (54) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yi)-ethyl}-4-(3,5-dimethylpiperidin- 1-yl)-benzamide, 30

(55) N- [(1 S)-1-(5-chforo-1 H-benzimidazol-2-yi)-ethyl}-3-methyl-4-

('ea(rjlh

an 3-0RrYL ) HerReainga A% 2(9B)2-methoxy-ethyl]-3-

[(1R chloro 1H- ben2|m|dazol 2-yl)-2-methoxy-ethyl]-3- methyl -4-

(pip&Ffd J’Bﬁiﬂ_‘)g}r)’%t{ ig-t-rbenzamide,
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi)-ethyl]-3-methyl-4-([1,3J-

(17)

(18)

(18)

(20)

(21)

(22)

(23)

4-{azepan-1-yl)-N-[(1S5})-1-{5-chioro-1H-benzimidazol-2-yh-ethyl}-3-

trifluoromethyi-benzamide,

4-(azepan-1-yi)»-3-chioro-N-{(1 S)-1-(5-chioro-1H-benzimidazol-2-y!}-
ethyl}-benzamide,

3-chioro-N-[(1S)-1-(5-chioro-1 H-benzimidazol-2-yi}-ethyll-4-(piperidin-1-
yl}-benzamide,

3~-chioro-N-[(1 8)-1-(5-chioro-1 H-benzimidazol-2-yl)-ethyl]-4-
([1,4]oxazepan-4-yl}-benzamide,

N-{(1 R}-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-
{morpholin-3-on-4-yl}-3-triftuoromethyl-benzamide,

N-[(1R)-1-(5-chioro-1H-benzimidazoi-2-yi}-2-methoxy-ethyi}-3-methyi-4-

(morpholin-3-on-4-yl}-benzamide,

N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-3-methylsulphanyl-propyl}-3-

methyl-4-(morpholin-3-on-4-yl}-benzamide,
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oxazi nan-2-on-3-yl)-benzamide, (58)
N-[(1R)-1-(5-chloro-IH-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
([1,3]-oxazinan-2-on-3-yl)-benzamio’e,3 0 (59) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(piperidin- 2-on-I
-yl)-3-trifluoromethyl-benzam ide, (60)
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yE)-2-methoxy-ethyl]-4-(1,1-dioxo-
15 [1,2]thiazinan-2-yl)-3-methyl-benzamide; (61) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-3-methyl-4-(5,6-

(28ldehYarbiazbparDYn-1 fiPaersaIdRR- 30y (k3)hydroxy-ethyl]-3-methyl-4-
4-(azeRsiriZoRR=-3-yh-A{LGerizfaridtoro-6-fluoro-1H-benzimidazol-2-yl)-
ethyl]-3-methyl-benzamide, (63) N-[(1
S)-1-(5-chloro-IH-benzimidazol-2-yl)-ethyl]-4-(1,3-dioxo-

(28)iomorgheliardybr3metnicheiroanie RRS (G4 Nold- BrbEhaMRrazbl-2-yi)-
H-b?élzimi azol-2- )&-e%thél -3-methyl-4-(1,1,3-trioxo-
thionfoTA Jér%}ﬂi}/ sREFAPIIES65) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4- 30

iperazin-1-yl)-benzami 6) N-[(I R)-1-(5-chlpro-1 ., .

(] DA DB oL By - SIRLRny bRz micazol-2-y1 2
(pipetatineZyestiy)iBheifizarie 6T bt aGkde(5-chloro-1
H-benzimidazol-2-yl)-butyl]-3-methyl-4-(morpholin- 3-on-4-yi)-benzamide,
5 (68) N-[(1 R)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-

(2701, 3jo{arSpan2citiaoy ) B-hethinnidetoy ba pativyidle - (08 d(h-3-on-4-yi)-
S)-léghczr}:[%%-é H-benzimidazol-2-yl)-ethyl]-3-methoxy-4-(piperidin-

(28} N-[(15)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyi}-3-methyl-4-(morpholin-
3-on-4-yi}-benzamide,

(29) N-[(1S5)-1-(5-chioro-1H-benzimidazol-2-yi)-ethyl}-4-(morpholin-3-on-4-yi)-

benzamide,

(30) N-[(1S}-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl}-3-methyi-4-{piperazin-1-
yl-benzamide,

{31} N-[{(15)-1-(5-chioro-1H-benzimidazol-2-yi-ethyl}-3-methyl-4-(piperazin-2-
on-1-yl»-benzamide,

(32) N-[(1S}1-(5-chloro-1H-benzimidazol-2-yi}-ethyl]-3-methyl-4-( piperidin-2-
on-1-yl}-benzamide,

(33) N-[{18)-1-(5-chioro-1H-benzimidazol-2-yi}-ethyil-4-(N-methyl-piperazin-1-

vl)-3-trifluoromethyi-benzamide,

(34} N-{(1S)-1-(5-chioro-1H-benzimidazoi-2-yl}-3-methylsulphonyi-propyl}-3-
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10 2-on-1-yl)-benzamide, (70) R .
N-[(1R)-1-(5-chloro-IH-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methoxy-4-
(piperidin-2-on-1-yl)-benzamide, 15(%#9)- .
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl]-4-(1,1-dioxo-
[1,2,6]thiadiazinan-2-yl}-3-methyl-benzamide, (72)
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl)-4-(1,1-dioxo
[1,2,6lthiadiazinan-3-yh-3-methyl-be ' 0 (73)
N-[(%%ﬁ%écﬁ%ﬁ@é%%ggﬁéi%@ﬁﬁ-4-(1,1-dioxo-6-methyl-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide, (74) N-[(1
-1 o= imj =2\ 25 A E ki e
SO T e e s e
R)-1{(Batsedigio-2-Arbéndinhieazaipdg)-2-methoxy-ethyl]-3-methyl-4-
(morpholin-3-on-4-yl)-benzam ide, 30 (76) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-(1 H;teﬁrazoI-S-%gk-;propyl]-:%- o
(3B ethyHA-{Arehawi 3-bRoEmidEraits  -aheprrmeltyib - neralidis4-on-
H-bepjsj Hm-,%mg-,s-methoxy-propyl]-3-methy|-4
(morpholin-3-on-4-yl)-benzamide, (78)
N-[1-(5-chioro-1H-benzimidazol-2-yi)-thiophen-3-yl-methyl]-3-methyl-4- 5
OrRhRHR 3105 ideiiQADHUR More-d-dimethyipiperidin-
(Sﬁ]be%;ﬁ?rii a;oqgs—%l)azg-ﬁrrﬁ:gﬁw%gl%ﬁaar%yi-ethyl]p-%-!ﬁ@ﬁ X Y
metHyiyi-paaEABIAE3-on-4-yl)-benzamide, 10 (80)
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4
(thio mofgggol in-3-on-4-z$)-benzamide, (81) 3-chioro-N-£§1 R)-1-(5-chloro-1
e o}

(38)bePramrtatb g3 -irathininetflzRengmisaretid-slbsiituentamid

e, 1%idehydro-piperidin-1-yl}-benzamide,

(39) N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yl}-ethyl}-3-methyi-4-
([1,3loxazepan-2-on-3-yl}-benzamide

(40)  N-{(18)-1-(5-chloro-1H-benzimidazol-2-yi}-3-methylsulphanyl-propyl)-4-
{piperazin-1-yl)-3-trifluoromethyl-benzamide,

(41)  N-[(1S)1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyi}-4-

(morpholin-3-on-4-yl}-3-nitro-benzamide,

(42)  3-chloro-N-{(1S)-1~(5-chloro-1H-benzimidazol-2-yl)-ethyi]-4-{tetrahydro-
pyrimidin-2-on-1-yi}-benzamide,

(43)  N-{{(1R)-1-{5-chloro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-3-methyt-4-

([1,3Joxazepan-2-on-3-yl)-benzamide,

(44)  3-chioro-N-[{1R)-1-{5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-

{[1,4]Joxazepan-5-on-4-yl}-benzamide,
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(82) 3-chioro-N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-y|)-ethy|]-4-(3,6-dir‘%¥idro- [1,2]oxazin-2-yl)-benzamide,
(83) -4 - |
3-chloro-N-[(1R)-1-(5-chioro-IH-benzimidazol-2-yl)-2-methoxy-ethyl]-4- 20
. (1,1-dioxo-[1,2]thiazinan-2-yl)-benzamide, (84)
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl]-4-(1,1-dioxo-

(45 ,2%&@5%?(1'&)31Eg)@lbb{!okesnmrﬁ@ﬁzu%ﬁi@@nz-yi}~2~methoxy~ethyz 4~
-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(piperidin-2-on-1-yl)-3-
trifldbtSHREtABRp Aes-amty! Bepzamide,
3-bromo-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(pipe(din-2-
on-l-yl)-benzamide 30{(87) 3-bromo-N-[(1 R)-1-(5-chloro-1
MSM-bé?ﬂ#ﬁﬁ?a%ﬂé%ﬁz REHeLy- L fRRZipidaRa!-2-y1)-2-methoxy-ethyl}-4-

in-2¢8iRdrivih DR RFAMIAE. bz 8 &N-[I-(5-chloro-1
H-benzimidazol-2-yl)-1-(furan-2-yi)-methyl]-3-methyl-4 (piperidin-2-on-I
-yl)-benzamide, 5 (89) 3-chloro-N-[(1 S)-I-(5-chloro-1

(4?b'|-bEPKWazgﬁ%wh@wl}:ﬁeﬂiir%]@ééﬂpﬁwmhp@ﬂi)%ﬂé%yl}@%é%ﬂﬂ-zi-
R)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4

(5-SROOPAHRaT kA fite, 10 (91) N-[(L S)-1-(5-chloro-1
H-benzimidazol-2-y!)-ethyl]-4-(4,4-dimethyl-2-oxo-

imidazolidin-1-yl)-3-methyl-benzamide, (92) N-[(| R)-I-(5-chloro-1

(48 o BT e B e WS4 (1, T-Gloo-
dimietylironarnidazaighrdryisemeihyibenzamide, (93)
3-chloro-N-[(1S)-I-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(4-methyl-2-
oxo-oxazolid i n-3-yi)-benzamide, 20 (94)

(49B-ciofo-f3-{{i Ry ol brohtiarezlyyeanyiiderahPii)darethsiny byl drn)-

benzamide,

(60) 3-chloro-N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yl)-ethvi}-4-[2-(4-methyi-
piperazin-1-yl-methy!}-piperidin-1-yl}-benzamide,

(561) N-[{(1S}1-(5-chioro-1H-benzimidazol-Z-yi}-ethyl}-3-methyi-4-(oxazolidin-
2-on-3-yl}-benzamide,

(62) 3-chloro-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyll-4-(morpholin-3-

on-4-yi)-benzamide,

(83) N-[(1R,28)}1-{5-chloro-1H-benzimidazol-2-yi}-2-methoxy-propyl}-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

(54) N-{{1S)}-1-(5-chioro-1H-benzimidazol-2-yl)-ethyl}-4-(3,5-dimethyipiperidin-

1-vi}-benzamide,

(55) N-{{1S)-1-{5-chloro-1H-benzimidazol-2-yl}-ethyll-3-methyi-4-

{thiomorpholin-3-on-4-yh-benzamide,
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(4-methyl-2-oxo0-oxazolid in-3-yi)-benzamide, (95)
N-[1-(5-chloro-1H-benzimidazol-2-yl)-I-phenyl-methyl]-3-methyl-4- (mo
rphoiin-3-0 n-4-yl)-be nzam ide, 25 (45 N-[(1 S)-I-(5-chloro-1
H-benzimidazol-2-yi)-propyl]-3-methyl-4-(morphoiin-
3-on-4-yi)-benzamide, (97) 3-bromo-N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4- 30 '
(morpholin-3-on-4-yi)-benzamide, (98) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-3-methyl-4-(7-oxo -46-

(56, 41digreran-dsbrerzamigent®Ridazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-

N-[(1R)-1-(5-chioro- 1H benzimidazol-2-yl)-1-(thiophen-2-yi)-methyl]-3-
metHAREHBTEHB St R EFH B Fzamide, 5 (100)
N-[(1R)-1-(5-bromo-1H-benzimidazol-2- y|) -2-hydroxy-ethyl]-4-(1,1-dioxo-

1,2]thiazinan-2-yi)-3-met Ibenza ide, -br -

G R R G R R
([1,319a@ésﬁaar22oar&3;ulbéammde (102)
N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(4-(4S)-methyl-2-oxo-oxazolidin-3-yl)-benzamide, 15 (103) 3-chloro-N-[(1

(58)-1ABretR)ro- skt hienzintitbaolzBrids2ohetyoxg-atbyiiod (e gl-3-methyl-4-

imet - -oxo oxazolidin-3-yl)-benzamide, (104) N-[(1 R)-1-(5-chioro-1
e A NS ot 4

(4-(4R)- methyl -2-0X0- OvaO|IdIn 3-yl)- benzamide 20 (105) 3-chioro-N-[(1

(5%3 (4&5 [é%ﬂzfg %h %?gzzl ZO' ”?@8%8 eth lo?(y-ethyi}-ci—(ptpendm-

N- [(lﬂbﬁvGEyﬁﬁB}tﬂfﬂiderMImW methoxy-ethyl]-3-f|uoro-4-

{60}

(61)

(62)

(63)

(64)

(65)

(66)

N-[(1 R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(1,1-dioxo-
[1,2}thiazinan-2-yl}-3-methyl-benzamide,

N-[(1 S)-1-(5~chioro-1H-benzimidazol-2-yi)-ethyl}-3-methyl-4-(5,6-

didehydro-azepan-2-on-1-ylj-benzamide,

4-(azepan-2-on-1-yl}-N-[(1S)-1-(5-chioro-6-flucro-1H-benzimidazol-2-yi)-
ethyl}-3-methyl-benzamide,

N-[(18)}-1-(8-chloro-1H-benzimidazol-2-yl}-ethyl}-4-(1,3-dicxo-
thiomorpholin-4-yl}-3-methyl-benzamide,

N-[(1 8)}-1~(5-chioro-1 H-benzimidazol-2-yi}-ethyl}-3-methyl-4-{1,1,3-trioxo-

thiomorpholin-4-yi}-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyi}-3-methyi-4-

(piperazin-1-yl)-benzamide,

N-[(1R)-1-(5-chioro-1H-benzimidazol-2-y!)-2-methoxy-ethyl]-3-methyl-4-
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25 (morpholin-3-on-4-yi)-benzamide, (107) N-[1-(5-chioro-1
H-benzimidazol-2-yl)-1-(1 H-pyrazoi-;—gi)-methyl]-s-
methyl-4-(morpholin-3-on-4-yi)-benzam id e, 30 (108) N-[1-(1
S)-(5-chloro-1 H-benzimidazol-2-yl)-2-cyano-ethyl]-3-methyl-4- (m o rp h o
i'i n- 3-0 n-4-y l)-benzamide , -47- (109) N-[1-(5-chloro-1
H-benzimidazol-2-yl)-1-pyridin-3-yl-methyl}-3-methyl-4 (morpholi n-3-0
n-4pihdreniranide 1 (DB enzamide, '
N-[1-(5-chioro-1H-benzimidazol-2-yl)-1-(1H-1-methyl-pyrazol-3-yl)- 5
methyl}-3-methyl-4-(morpholin-3-on-4-yl)-benzamide, (111) 3-chioro-N-[(1
(67 R)-A-{ot o rbitivoenzi HideraiiyhhRisthpbytsthirdethyl-4-(morpholin-

(5-methyl-morpholin-3-on-4-yl)-benzamide, 10 (112) 3-chioro-N-[(1
S)-%?gféﬁ%(g’%[q—zr%gﬁ%midazol-2-y|)-ethy|]-4-(3
dimethylamino-pyrrolidin-1-yl)-benzamide, (113) N-[(1

S)-1-(b:zchiqro=1H-henzimj |- 2-vi)-ethyl]-4-(pyrazeiidin-3-0n: 1-yl)-

LR SR e Sl T b A S U
R){14(3iohkreskbn-Eeonidridatol @iy r2mutthdxyeettathide(tetrahyd
ro-pyrrmidin-2-on-1-yl)-benzamide, (115)
N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-chioro-4- 20

(69 )([1 Miti62epafd-Tiylptse Fahade)(id 87 3-Shybre Nyl -Feruhibmat-4-( piperidin-
H-i -2-Vh-2- -ethyl}-4-([1,4]diazepan- 1-yl)-benzamide, 25 (117)
N-ﬁg@:ﬁh ogrc% %)%EZ-yI)-2-methoxy-ethyl]-3-methyl-4-(morpholin-3-
on-4-yl)-benzamide, (118) 3-bromo-N-[1-(5-chioro-1

( 70)&'iﬁ%@ﬁf%%ﬁ'ﬁ%i%?%;i}f?—'t%%ﬂf‘ézogg-y!)-2-methoxy»ethyﬁ-S—methoxy»zi-

-benzamide,
(piperidin-2-on-1-yi}-benzamide,

(71}  N-[(1R)}-1-{5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-{1,1-dioxo-
{1,2 8lthiadiazinan-2-yi)-3-methyi-benzamide,

{(72) N-[(1S}1-(5-chioro-1H-benzimidazol-2-yl)}-ethyl]-4-(1, 1-dioxo-
[1,2,6]thiadiazinan-2-vi}-3-methyl-benzamide,

(73} N-[(1S}-1-{5-chloro-1H-benzimidazol-2-yl)-ethyl}-4-(1,1-dioxo-8-methyi-
{1,2 6)thiadiazinan-2-yl}-3-methyl-benzamide,

(74) N-[{1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(1,1-dioxo-
3-methyi-[1,2,6]thiadiazinan-2-yl}-3-methyl-benzamide,

(78) N-[{(1R)-1-(5-bromo-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-3-methyi-4-

{morpholin-3-on-4-yl)}-benzamide,

(76) N-[{1S)-1-{5-chloro-1H-benzimidazol-2-yi}-3-(1H-tetrazol-5-yi}-propyl}-3-
methyi-4-(morpholin-3-on-4-yh)-benzamide,
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(119) N-[1-(5-bromo-1 H-indol-2-yi)-1-(1-methyl-1
H-pyrazol-3-yl)-methyl]-3- methyl-4-([1,3]oxazepan-2-on-3-yl)-benzamide,
-48- (120) -44 -
-N-[I-(5-chloro-IH-indol-2-yl)-3-(methyl-suiphonyi)-propyl]-3-methyl-4
(tetrahydropyrimidin-2-on-1-yi)-benzamide, 5 (121)

N-[1-(5-chloro- IH indol-2-yi)-2-hydroxy-ethyl]-3-methyl-4-(5-methyl-

R TR gt et g

trlflanmpiwhgakiﬁ}méﬁyir}é}el&@
4-(azepan-2-on-l-yl)-3-chloro-N-[1- (5 -chloro-1 H-indol-2-yl)-3-(1 H-
tetrazol-5-yl -propyl]-benzamide, (124)

(78)\| [Msamﬁeoﬁ@xmﬁ&bezzgrm@ag@.-&yﬁﬁhg@p@%m B-yloneingl-3-methyt-4-

cﬂf%%ﬁ[ﬁlw :27"% m%é?c%? ZaILI)?/ﬁdl(r% 225§/I) 2-methoxy-ethyl]-4-

(diazepan-| -y!)-benzamide, 20 (126)

{79? Nfi{?ﬂ?ﬁ bl @&Ql%’-‘mC%?é%ﬂ-,%@la%@%?&-?[lzrf&wﬂrﬁnphanys-emyiw- |

azepa 5-on-4-yl)-benzamide, (12
S)-mettatiéromenahgtit > afpyidinzepsasisiehy-butyl]-3-methyl-4
(morpholin-3-on-4-yi)-benzam ide, 25 (128)

N-[1-(7-chloro-imidazo[1,2a]pyridin-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(BOImd\s#pﬁﬁ&)Hh%(&phﬁgppb’gﬁz%m@sg@;! 2-vi}-2-methoxy-ethvl}- 3—methyl—4—

W{}] ﬁlﬁ%ﬂmgjé@ggg[{gﬁmg@dm -2-yD)-1-(1H-pyrazoi-3-yl)- 30
yl]-4 -5-0

4]oxazepan n-4-yi)-benzamide, (130)
N -[1-(7- bromo imidazo[1,2a]pyridin-2-yl)-2-hydroxy-ethyl]-3-chloro-4-(4

(817493 BRINM-PRLIFIIIr kiR A enzimidazol-2-yl)-2-methoxy-ethylj-4-

(morpholin-3-on-4-yi}-benzamide,

(82) 3-chloro-N-[(1 S)-1-{5-chloro-1H-benzimidazol-2-yi)-ethyl}-4-(3,6-dihydro-
[1,2Joxazin-2-yi)-benzamide,

(83) S3-chioro-N-{(1 ‘R)-'% -(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-
(1,4-dioxo-[1,2]thiazinan-2-yl}-benzamide,

(84) N-[(1R)-1-{5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-4-(1,1-dioxo-
[1,2]thiazepan-2-yl)-3-methyl-benzamide,

(85) N-[(1S)-1-(5-chloro-1H-benzimidazo-2-yl}-ethyil-4-(piperidin-2-on-1-yi)-3-

rifluoromethoxy-benzamide,

(88)  3-bromo-N-[(1S)-1-{5-chloro-1H-benzimidazol-2-yi)-ethyl]-4-(piperidin-2-

on-1-yi}-benzamide,

(87)  3-bromo-N-[{1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl}-4-

(piperidin-2-on-1-yl}-benzamide,
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(131) N-[1-(7-chioro-imidazo[1,2a)pyridin-2-yl)-2-hydroxy-ethyl]-3-methyl-4
(morpho lin-3-on-4-yl )-benzamide, 5 (132)
N-[l-(7-chioro-imidazo[l,2a]pyridiﬁ-5g/r)-1-(furan-2-yi)-methy|]-4-
(diazepan-1-yl)-3-trifluoromethyl-benzamide, (133)
N-[1-(7-chloro-imidazo[1,2a]pyridin-2-yl)-1-phenyl-methyl]-3-methyl-4 10
(1,1-dioxo-[1,2]thiazepan-2-yi)-benzamide, (134)
3-chioro-N-[1-(7-chioro-imidazo[1,2a]pyridin-2-yl)-2-methoxy-ethyl]-4-
(marpholi_n-3-on-4-y))-benzamid e, 15 (135),3-bromo-N-[1

(@81 RIS AR BN A STty -metyl--
progyfietidih-4lorazepandneaniiil;benzamide, (136)
3-chioro-N-[1-(7-chioro-imidazo[1, 2a]pyridin-2-yl)-2-hydroxy-ethyl]-4
(piperazin-2-on-1-yl)-benzamide, 20 (137)

(89N'[3=&T@ﬂ@mi@]ﬂ@ﬁz€([ﬂﬁ€%§]@wid W;Bathkﬁﬂiﬂatftﬁ@-ﬁt)hgthﬁﬁmthyM- (pi
peridin-2-on-1-yl)-henzamide, (138
N[EJU'2 ?ﬁ&%‘ﬁfgégg%%ﬁv(ﬂgﬁi-z-yl)-s-methoxy-propyl]-3-chIor0-4- 25
(1,1-dioxo-[1,2]thiazinan-2-yl)-benzamide, (139)
N-[1;(7/-chlorg-imidazo[ ridin-2-y1)-2-trifluoromethoxy:ethyl]-3-

(00 R R o Lo A R e ) Ry
H-bhiszinifinZ¢h:2ay b s2vméthiHbetylardethyl-4 (morph o i n-3-0
n-4-yl)-b e nzamid e, -50- (141) N-[(1 R)-1-(5-chloro-I

H-benzimidazoi-2-yi)-2-benzyioxy-ethyl]-3-methyl-4
(91 MavHiioiN-8-Enohiphobbhizbandieiddad) 2-yl}-ethyl]-4-(4,4-dimethyl-2-oxo-

N-[1-(5-chlaro-1H-benzimidazal-2-yi)-3:-benzyloxycarbonyl-propyl]-3- 5

el AN GHE T YA ARG, (La3)

N-[1-(5-chloro-1H-benzimidazol-2-yl)-3-hydroxycarbonyi-propyl]-3-
(82} N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(4 4-

dimethyi-2-oxo-imidazolidin-1-yl)}-3-methyl-benzamide,

(83) 3-chloro-N-{{1S)-1-(5-chioro-1 H-benzimidazol-2-yl)-ethyl}-4-(4-methyi-2-

oxo-oxazolidin-3-yi)-benzamide,

(94) 3-chioro-N-[(1R}1-(5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyl]-4-
{4-methyl-2-oxo-oxazolidin-3-yi)-benzamide,

(85) N-[1-(5-chioro-1H-benzimidazol-2-yl)-1-phenyi-methyl]-3-methyl-4-

(morpholin-3-on-4-yl}-benzamide,

(96)  N-[{1S)}1-(5-chloro-1H-benzimidazol-2-yi}-propyll-3-methyl-4-{morpholin-

3-on-4-yl}-benzamide,

(97) 3-bromo-N-[{1R}-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyi}-4-

(morpholin-3-on-4-yi)-benzamide,

(98)  N-[{13)-1-{5-chloro-1H-benzimidazoi-2-yl}-ethyl}-3-methyl-4-(7-oxo-
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methyl-4-(morpholin-3-0 n-4-yl)-benza mid e, 10 (144) N-[1-(5-chloro-1

H-benzimidazol-2-yi)-1-(pyrazin-2-yl)-methyl]-3-methyl-4- (morpholi

n-3-on-4-yl)-benzamide, (145) - 46 -

N-[1-(5-chloro-1H-benzimidazol-2-yl)-1-(oxazol-2-yl)-methyl]-3-methyl-4-

(morphol in-3-on-4-yl)-benzamide; 15 (146)

N-[1-(5-chloro-1H- benzimidazol 2-yl)-1-(1H-imidazol-4-yl)-methyl]-3-

met I-4- holin- benzamide, (147) N-[1-(5-bromo-1
%ﬂ%(?j%&‘g?‘é J)tll % o§<ny§e hyl] -3 20

dlfluoromethoxy -4- (morpholln -3-on-4-yi)-benzamide, (148)

(ggén%ig% it q%'&éiﬂ“ééx% e %@r‘g%' il Sme Xt metnyt-3-

N-[3r{Etishilci-grabieminlicard-2hyh aptramydeofuran-3-yl]-3-methyl-4-

(morpho lin-3-on-4-yl)-benzamide, (150)

N-[1-(5-chloro-1H-benzimidazol-2-yl)-3-(pyrrolidin-1-yl-carbonyl)-propyl]-
(1as})m\m{m@)mamm;mmmmnmmmamMyw@aw} -4-(1,1-dioxo-

2|3E| {b%ﬁﬁhgn ’I%%ﬁj‘%%gﬂﬁﬂ ge%%a%mgé 3-methyl-4-(morpholin-3-on-

zami
N-[1-(5-ethynyl-1H-benzimidazol-2-yl)-2- methoxy ethyl]-3-methyl-4

I
T o s sl et
(pipérighle2azmiayh)benzyidesrzaalide,
3-bromo-N-[1-(5-ethynyl-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4
(morpholin-3-on-4-yl)-benzamide, 10 (155)
(10218 e Ry mycrshlosazimidsrsimigazonietH bRy reaibpe-eduii snupthyl-4-

(4-(4S)ymethyi-2-oxo-oxazolidin-3-yi}-benzamide,

(103) 3-chioro-N-[{1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-
(4 4-dimethyi-2-oxo-oxazolidin-3-yl)-benzamide,

(104} N-{(1R)-1~(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyll-3-methyl-4-
(4-(4R)-methyl-2-oxo-oxazolidin-3-yi)-benzamide,

(105) 3-chioro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-
(4-(4R)-ethyl-2-oxo-oxazolidin-3-yl}-benzamide, '

(106) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-fiuoro-4-

{morpholin-3-on-4-yl}-benzamide,

(107} N-[1-(5-chloro-1H-benzimidazol-2-yi)}-1-(1H-pyrazol-3-yi}-methyl}-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

(108} N-[1-(1S)-{5-chloro-1H-benzimidazol-2-yi)-2-cyano-ethyl}-3-methyl-4-

(morpholin-3-on-4-yl}-benzamide,
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methyl-oxazolid in-2-0 n-3-yl)-benzamide, (156)
N-[1-(5-ethynyl-1H-benzimidazol-2-y1)-2-methoxy-ethyl]-3-methyl-4- 15
([1,4]oxazepan-5-on-4-yl)-benzamid®, (157) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yi)-2-methoxy-ethyl]-3-methyl-4-
(2-methyl-tetrahydropyridazin-1-yl)-benzamide, 20 the tautomers, the
enantiomers, the diastereomers, the mixtures thereof and the salts

(1 OQLFef@?frwtlﬂﬁiélﬂ@—¢9m%3#ﬂik@h&i@io!-2-yl)—1 -pyridin-3-yi-methyl]-3-methyl-4-
-(azepan-2-on-1-yl)-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-
metRSEPRAHDIER&Y-BEeRZamigds; 25 (2) 4-(azepan-2-on-1-yl)-N-[(1
R)-1-(5-chloro-1H-benzimidazol-2-yl)-2- hyd
roxy-ethyl]-3-methyl-benzamide, (3)

(100 ReESH B ERTGr EBIN R A Y S Hetrnsti el 30
meutr{FRalEgr2-omdryhdera asmidey (4 ShHanRYd.-(5-chloro-1
H-benzimidazol-2-yi)-2-methoxy-ethyl]-4 -52- (morpholi n-3-0
n-4-yl)-3-trifiuoromethyl-benzamide, (5) N-[(1R)-1-(5-chloro-1

(11 1)-eppiandaegl 2Ry 3 anaihosyigitybndimethybi2 (o aanethoxg-ethyi}-4-
n-4-yi)-benza mid e, 5 (6) N-[(1 S)-1-(5-chlaro-1
AR S PRERTETR R -5
methyi-4-(morpholin-3-on-4-yl}benzamide, (7)
N-[(1R)-1-(5-chjora-1H-bepzimi [-2-y])-2-hydroxy-ethyl}-3-methyl-4 10

(1 12()715-‘% |§‘5§\?C?A?Z§%%%§ﬁg?ﬁ?d ’ %eng?n%da%of»é(—{/i?—e%b!iﬂ(%w y
A-(gnepdny2oinb-pirdattiare-MX3lEdt)zarthdeh oro- 1H-benzimidazol-2-yl)-
2-methoxy-ethyl}-benzamide, 15 (9)
4-(azepan-2-on-1-yl)-N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-

(113neidraSatnid-atidradrgmetiniridazalitdd ;-ethyil-4-(pyrazoiidin-3-on-1-yl)-

3-triflucromethyl-benzamide,

(114) 3-chioro-N-{{1R)-1-(5-chioro-1H-benzimidazol-2-yt}-2-methoxy-ethyl}-4-

{tetrahydro-pyrimidin-2-on-1-yi)-benzamide,

(115) N-[{1R}1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-3-chloro-4-
{[1,4]diazepan-1-yl}-benzamide,

(118) 3-chloro-N-[1-(5-chioro-1H-indol-2-yi}-2-methoxy-ethyl}-4-{[1,4]diazepan-
1-vi}-benzamide,

(117) N-[1-(5-chioro-1H-indol-2-yt}-2-methoxy-ethyli-3-methyl-4-(morpholin-3-

on-4-yi}-benzamide,

{118) 3-bromo-N-{1-{5-chioro-1H-indol-2-yi}-1-{furan-2-yt}-methyi}-4-

{[1,4Joxazepan-5-on-4-yl}-benzamide,

(119) N-[1-(5-bromo-1H-indol-2-y1}-1-(1-methyl-1 H-pyrazol-3-yl}-methyl}-3-

methyl-4-([1,3Joxazepan-2-on-3-yl)-benzamide,
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(10) N-[(1 S)- 1 -(5-chloro-1 H-benzimidazol-2-yl)-ethyl}-3-methyl-4-
([1,3]oxazepan-2-on-3-yl)-benzamide, 20 (11) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-methylsulpbayyl-propyl)-4-
(morpholin-3-on-4-yl)-3-nitro-benzamide, (12)
N-[(1R)-1-(5-chloro-1H-benzimidazdl-2-yi)-2-methoxy-ethyl)-3-methyl-4 25
([1,3}oxazepan-2-on-3-yl)-benzamide, (13)
3-chloro-N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-
([1,4]oxazepan-5-on-4-yi)-benzamide, 30 (14) 3-chioro-N-[(1

(128) PR bl-hensa -é’- = emmcﬁtpmwbpys} 3-methyl-4-
(piperidin-2-on-1-yi)-benzami e (15 (1 R)-1-(5-bromo-1
H-bERHAIEFRE N BOng Bl {-4 (morpholin-3-0
n-4-yl)-b enzamile, (16)

N-[(IR,2S)-1-(5-chloro-1H-benzimidazol-2- yI) methox%hprog%g

(12ihethl T GresilowerittBinrck 3yl lenD YAt ey l-5-methy- elhyt-
N-[(dpdntbrchlerp-Libeninmidienl-2-y1)- ethyl] -3-methyl-4- (thiomorpho f
in-3-on-4-yl)-benzamide, 10 (18)
N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yi)-2-methoxy-ethyl]-3-methyl-4-

(12PjPRAdINR-ahcky A faendentide)- (A dhi{hRxy(P4ctimserdzin-1-y)-3-
H-benzimidazol-2-yi)-2-methoxy-ethyl]-3-methyl-4

([1, 3idnammetnbreszAMERzamide, 15 (20) N-[(1 R)-1-(5-chioro-1
H-benzimidazol-2-yl)-2- methoxy ethyl]-4-(piperidin- 2-on-I
-yl)-3-trifluoromethyl-b
(o AR B RPBA e - IR PR A o oo

20 [aRlibisringn-Rrybydrmsizdrezamide, (22) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-butyl] 3-methyl-4-(morpholin-

(124) N-[1-(5-bromo-1H-indol-2-yl}-2-hydroxy-ethyil-4-(1,1-dioxo-

[1,2}thiazepan-2-yl}-3-methyl-benzamide,

(125) 3-chloro-N-[1-(7-chloro-imidazo[1,2a]pyridin-2-yl}-2-methoxy-ethyi}-4-

(diazepan-1-yl)-benzamide,

(126) 3-chloro-N-[1-(7-chloro-imidazo[1,2alpyridin-2-yl)-ethyi}-4-
(1,4loxazepan-5-on-4-yl}-benzamide,

(127) N-[(1S)-1-(7T-chioro-imidazo[1,2a]pyridin-2-yl}-3-methyl-butyl}-3-methyi-4-

(morpholin-S-on-4~yE)-beﬂz'amide,

(128) N-[1-(7-chloro-imidazo[1,2alpyridin-2-yi}-2-methoxy-ethyl]-3-methyl-4-

(morpholin-3-on-4-yl}-benzamide,

(129) 3-bromo-N-[1-(7-chloro-imidazo[1,2a]pyridin-Z-yl)-1-(1 H-pyrazol-3-yl)-
methyl]-4-([1,4]oxazepan-5-on-4-yl)-benzamide,

(130} N-[1-(7-bromo-imidazo[1 2alpyridin-2-yh-2-hydroxy-ethyil-3-chioro-4-(4-
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3-on-4-yl)-benzamide, 25 (23) N-[(1
R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
([1,3]oxazepan-2-on-3-yl)-3- trlfluorcﬁﬁethyl benzamide, (24) N-[(1
R}-1-(5-chioro-1 H-benzimidazol-2-y!")-2-methoxy-ethyl]-4-(1,1-dioxo
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide, 30 (25) N-[(1
R)-1-(5-bromo-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-

(m 5335, il (26)
N- %%wl%%ﬁ%}%ﬁl—? ﬁ@gg?rﬁ%gaﬁz“oﬁ%; -yl)-3-(1H-tetrazol-5-yi)-propyl]-3

methyl-4-(morpholin-3-0 n-4-yi)-benza mid e, 5 (27) N-[(1

) -4
US?méféioF;I‘:Jr%%cgé: Wﬁgﬁﬁlj rbd()ér;é) N-[(1 R 1%};%%%}91@%1&!'\% ¢

bysi-oryi-YrRaRyRMRanyi-ethyl]-3-
methyl -4-(morpholin-3-on-4-yl)-benzamide, 10 (29) N-[(1 R)-I -(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy- ethyl] 3-meth

(1A A SR AP B B ot 2 - methoiho. 1

H-benzispdazel@rd)iAmeibaetsiybrzatide,
(morpholin-3-on-4-yl)-benzamide, (31) 3-chloro-N-[(1 R)-1-(5-chloro-1

H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(13:{} Niﬂipmw{:hxa}f@iﬂﬁiaéﬁo%%yﬁaw:@m@!)mmyi -methyl}-3-methyi-4-

1R)-1-(5-chloro-1H-benzimida [)-2-methoxy-ethyl]-4-(1,1-dioxo
(L ST aKa DA BB EODEHERTIER) 3 bromo-n-[(

S)-1-(5-chloro-1H-benzimidazok2-yl)-ethyl]-4-(piperidin-2-

(13%néeyg%‘benﬁg]i %ﬁ%ﬂ%ﬁ%@&ﬁﬁ%&}ymm y‘mgr%é]lhoxy-ethyl}wm

(morpholin-3-on-4-yl}-benzamide,

(135) 3-bromo-N-[1-(7-chloro-imidazol[1,2a]pyridin-2-yi}3-(methyl-suiphanyt)-
propyl}-4-([1,4loxazepan-3-on-4-yi}-benzamide,

(136) 3-chioro-N-[1-( 7-chioro-imidazol1, 2alpyridin-2-yi)»-2-hydroxy-ethyi}-4-

{piperazin-2-on-1-yl}-benzamide,

(137) N-[1-(7-chloro-imidazo[1,2alpyridin-2-yi}-2- methoxy-ethyl} -3-methyi-4-
(piperidin-2~on-1 -yi-benzamide,

(138) N-[1-{7-bromo-imidazo[1,2a]pyridin-2-y!)-3-methoxy-propyl}-3-chloro-4-
(1,1-dioxo-{1,2}thiazinan-2-yi}-benzamide,

(139) N-[1-(7-chioro-imidazo{1,2alpyridin-2-yl)-2-trifluoromethoxy-ethyl}-3-
methyl-4-([1,4loxazepan-5-on-4-yl}-benzamide,

(140} N-{1-(5-chloro-1H-benzimidazol-2-yl}-3-methyi-butyl]-3-methyi-4-

{morpholin-3-on-4-yl}-benzamide,
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(piperidin-2-on-1-yl)-benzamid e, (35) N-[I-(5-chloro-1
H-benzimidazol-2-yl)-1-(furan-2-yi)-methyl]-3-methyl-4- 30
(piperidin-2-on-1-yl)-benzamide, (36} -
N-[(1R)-1-(5-chloro-iH-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4
-55- (5-0x0-[1,4]oxazepan-4-yl)-benza mide, (37) 3-chloro-N-[(1
R)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(4-methyl-2-oxo-oxazolid in-3-yl)-benza mile, 5 (38) N-[1-(5-chloro-1

-(14m}b@r&*‘rﬁhazb‘?«2tvgr9 AlEhgoREtdAE hathyRenzyloxy-ethyl]-3-methyl-4-

(MarRBARaR%-Sy kReneamythede39) 3-bromo-N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy- ethyl] -4- 10

(morpholin-3-on-4-yl)-benzamide, (40)

(14&'}@? %st%m'&s'&fﬂr%@ﬁﬂmaﬁépb%bslb@h@ﬂaﬁpcawmww 3-

meth morpho in-3-on-4-yi -benzamide, 15 (4

N- [(’I’R; (6 Bm%hwpb%ﬁ’ﬂrﬁid@zgﬁﬁ%ﬁﬂ%droxy -ethyl]-4-(1,1-dioxo-
[1,2]thiazinan-2-yl)-3-methyl-benzamide, (42) N-[(1 R)-1-(5-bromo-1

H-benzimidazol-2-yl)-2-hydrox ethy -3-methyl-4
(1481, g{ﬁga@gg}p@b}&@%pggw gzok yib?p{gsdroxycarbonyl propyl}-3-

N-[Rinl1la- ﬁmamrﬁﬂmsw%%%d@ethoxy ethyl]-3-methyl-4-
(4-(4S)-methyl-2-0xo0-oxazo lid i n-3-yl)-benzamide, (44) 3-chloro-N-[(1

R) -1- (5 -chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-4- 25

MeyhBRXA 19458 RARI3M)= Qemalnu@l@ra(ﬁa)zﬂyﬁ@lmethyi} 3-methyi-4-
R -1- (5 chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-

(4-(RTRIRUHA-3-0R A K RARERMIAR)-benzamide, 30 (46) 3-chloro-N-[(1
R)-1-(5-chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-

4-(4R)-ethyl-2- lid i id
(14(5) (N—[)'i e(S%hio?c);?‘! %gé?mhic?azo)ﬁ ?)QZI?{“ l%a%:o% 2-ylymethyll-3-methyl-4-
{morpholin-3-on-4-yl}-benzamide,

(146) N-[1-(5-chioro-1H-benzimidazol-2-yl}-1-(1 H-imidazol-4-yl)-methyl}-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide,

(147) N-[1-(5-bromo-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-
difiuoromethoxy-4-(morpholin-3-on-4-yl}-benzamide,

(148) N-[1-(5-chloro-1H-benzimidazol-2-yi}-1-methyl-ethyl}-3-methyl-4-
{morpholin-3-on-4-yl}-benzamide,

(149) N-[3-(5-chloro-1H-benzimidazol-2-yl}-tetrahydrofuran-3-yi}-3-methyl-4-
(morpholin-3-on-4-yl}-benzamide,

(150) N-[1-(5-chiero-1H-benzimidazol-2-yi}-3-(pyrrolidin-1-yi-carbonyl}-propyl}-
3-methyl-4-{morpholin-3-on-4-yl)-benzamide,

(151) N-[1-(5-ethynyl-1H-benzimidazol-2-yi}-ethyl}-3-methyl-4-(morpholin-3-on-

4-yl)-benzamide,
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-56- (47)
N-[(1R)-1-(5-chioro-iH-benzimidazol-2-yl)-2-methoxy-ethyl}-3-fluoro-4
(morpho lin-3-on-4-yl)-benzamid e,*(28)-N-[1-(5-chioro-1
H-benzimidazol-2-yi)-1-(1 H-pyrazo-3-yi)-methyl}-3- 5
methyl-4-(morpholin-3-on-4-yl)-benzamide, (49)
N-[I-(5-chioro-IH-benzimidazol-2-yl)-1-(1H-1-methyl-pyrazol-3-yi)-
methyl]-3-methyl-4-(morpholin-3-on-4-yl)-benzamide, 10 (50)
3-chioro-N-[(1 R)-I-(5-chioro-1 H-benzimidazol-2-yl)-2-methoxy- ethyl{

(15@-rhethsicnRsimotna-srazinidermbinds 2 mefouiew-famethyi-4-
R)-Irfenpielin-5 drgnaimidazahdad)-2-methoxy-ethyl]-4-
(tetrahydro-pyrimid in-2-on-1-yl)-benzamide, 15 (52) N-[1-(5-chloro-1
H-benzimidazol-2-yl)-thiophen-3-yl-methyl]-3-methyl-4- (morphol

(158 3P4 5RPORTRATHISe h2Fhidazol-2- yig—2 methoxy-ethy ) -3-methyi-4-
N- [(1S) 1 5-chioro- 1H benzimidazol-2-yl)-ethyl]-3-methyl-4-
([1, SR@TEPad-Otoh-SyhBEH ARl (54) N-[(1 S)-1-(5- chloro 1
H-benzimidazol-2-yl)-3- methylsulphanyl propyl)-4-

g)lperazm 1- é) -3-trifluorometh I benzamide, 25 (55 -[ 1

(158) e e BRI A8 R R b AT Bray Rty
(MaipBeiRcie-nylr3miserbendrimide, (56) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yi)-2-methoxy-ethyl]-3-methyl-4-
(piperazin-l-yl)-benzamide, 30 (57) N-[(1 S)-1-(7-chioro-imidazo[1,

(158@]9&@@(&%%3@6&&%@%@&%@%%2 methoxy-ethyl}-3-methyi-4-(4-

(morphoiin-3-on- 4 i)-benzamide, -57- the tautomers, the enantiomers,

the’@\%@l&é’mg Whe? PRiecird &8 U the salts thereof are

particularly preferred.
(156) N-[1-(E-ethynyi-1H-benzimidazoi-2-yi}-2-methoxy-ethyil-3-methyi-4-
([1,4joxazepan-5-on-4-yi}-benzamide,

{(157) N-[(1S)1-{5-chloro-1H-benzimidazol-2-yi}-2-methoxy-ethyi}-3-methyl-4-

(2-methyi-tetrahydropyridazin-1-yl}-benzamide,

the tautomers, the enantiomers, the diastereomers, the midures thereof and the

salts thereof, while the compounds

(1) 4-(azepan-Z-on-1-yi)}-N-[(1R}-1-(5-chioro-1H-benzimidazol-2-yl)-2-
methoxy-ethyi}-3-methyil-benzamide,

{2) 4—(a2epan-2-o n-1-y1}-N-[(1 R}-1-(5-chloro-1H-benzimidazol-2-yi)-2-
hydroxy-ethyl}-3-methyl-benzamide,

(3  N-[(1S)}1-5-chioro-1H-benzimidazol-2-yi}-3-methylsulphanyl-propyi}-3-

methyl-4-(pyrrolidin-2-on-1-yl}-benzamide,

4y  N-[(1R)»1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-
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5 Within the scope of the present application, where applicable, the
"isomer"”, "stereoisomer", "diastereomer”, "enantiomer", "chiral",
“racemate” or "racemic mixture" areggefined as follows. Compounds of
the same empirical formula which differ in the nature or arrangement of
the bonding of their atoms or their connectivity or the spatial arrangement
of the atoms in the molecule are known 10 as "isomers". Isomers which
differ in the spatial arrangement of the atoms in the molecule and are not
congrphalRid-Ravimy el aypetbyLBRREEMIAR of their atoms, are
known as "stereoisomers". Stereoisomers which do not behave as image
and mirror image to one another are known as “"diastereomers”, and
(5)sterébié’b‘ﬁ)e?s{gvﬁf@ﬁ‘l?eﬁ5‘(7@%{?%‘%58E%HH‘%WE@%%@'%%W“WA'
anom%,ﬁ;?om%u&@g_'ﬁpggyﬁmgé,wmre an asymmetric centre or
atom is present (also known as a stereocentre or chiral centre), for
example in the case of a carbon atom substituted by four different
(6)Subgjifpesis: -(beAstecyls-panihniadsbuieyisBratstapitalpaigi-propyl]-3-
enantiomers is possible. An enantiomer may be characterised by the
absAMNGE Yot BIREINIBr FOBrreYbroS% e absolute configuration is

described by means of the descriptors (R) and (S), which are determined

by the application of th ce rul ing to Cahn, Inggld and
(7 Prele, BF ) B mIFG) He SO e U Forar B oy

inte(mﬁr@.@m ambighvigereferred to as dextrorotatory or
laevorotatory (i.e. accordingly with (+) or (-) as 25 the descriptor). A chiral
compound may occur both as an individual enantiomer or as a mixture of

(8)the gorzespeRdingenaiameioré-MHKIUR-WMB sl - seuahaituroig-yl)-
of both enantiomers_of a compound is known as a "racemate"” or "racemic

mixterRe BB thE%94AE HSention the compounds of general formula

| are obtained by methods known per se, for example by the following
(0) " B son Zom N A BRI RMB % SLASRRRIBIDYf 2-

methoxy-ethyil-3-trifiluoromethyi-benzamide,

(16)  N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyi]-3-methyl-4-

{{1,3Joxazepan-2-on-3-yl}-benzamide,

(11)  N-[(13)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methyisulphanyl-propyl}-4-

(morpholin-3-on-4-yl}-3-nitro-benzamide,

(12)  N-[(1R)-1-{5~chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-3-methyi-4-

(I1,3]Joxazepan-Z-on-3-yl}-benzamide,

(13} 3-chloro-N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyi}-4-

({1 ,4]0xazepan~5~0n~4¥y§)~benzamide,

(14) 3-chloro-N-[(1R)~1-{&-chioro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-

(piperidin-2-on-1-yi}-benzamide,
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R3 R4 ZN~B ie R (li) 5 wherein R3 to R5 are as hereinbefore defined
and Z' denotes the hydrogen atom or a protective group and B' denotes a
group of formula H N :&(R% R7 ,(Iﬁ‘)3 1o wherein R7 and R8 are as
hereinbefore defined: cyclisation of a compound of general formula R3
R4 H Z~11N~H RS Q/(RI), HISi7 R (IV) 15 optionally formed in the
reaction mixture wherein R3 to R5, R7 and R8 are as hereinbefore

(153eT g R & BRSNS AP BYASRGRIE 20 BIOM ARG G DuRe R eu -

which any protective group used is cleaved. The cyclisation is
corfepiBh@jitariddoutiReNEMiAR or mixture of solvents -59- such as
ethanol, isopropanol, glacial acetic acid, benzene, chlorobenzene,
toluene, xylene,gl col, glycolmonomethylether

|

(16 HieMMslidR @ tdidimenipiam &F-DenpmISF=e bty RS Ry I titrlin,
dimgsuRnedgshdTisIBYeRE-yl)-benzamide,

(17)  N-[(1S)-1-{5-chioro-1H-benzimidazol-2-yl}-ethyl]-3-methyl-4-

(thiomorpholin-3-on-4-yl}-benzamide,

(18)  N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-3-methyl-4-
(piperidin-2-on-1-yt)-benzamide,

(19}  N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yi)-2-methoxy-ethyl}-3-methyi-4-

(i1,3]-oxazinan-2-on-3-yl}-benzamide,

(20)  N-{{1R)-1-{(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(piperidin-

2-on-1-yh)-3-trifluoromethyl-benzamide,

(21)  N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yt}-2-methoxy-ethyl}-4-(1, 1-dioxo-
[1,2)thiazinan-2-yt)-3-methyl-benzamide,

(22} N-[(1 8)-1-(5-chioro-1H-benzimidazol-2-yl}-butyl}-3-methyi-4-(morpholin-
3-on-4-yi}-benzamide,

(23)  N-[(1R)}-1-(5-chloro-1H-benzimidazol-2-y!}-2-methoxy-ethyi}-4-
([1,3Joxazepan-2-on-3-yl)-3-trifluoromethyl-benzamide,

(24)  N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-4-(1,1-dioxo-

[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide,

(25 N-[(1R)»-1-{5-bromo-1 H-benzimidazol-2-yh-2-methoxy-ethyl}-3-methyi-4-

{morpholin-3-on-4-yl}-benzamide,
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chloride, chloroform, tetrachloromethane, for example at temperatures
between 5 0 and 250C, but preferably between 20 and 100C, optionally in
the presence of a condensation agegysuch as phosphorus oxychloride,
thionyl chloride, sulphuryichloride, sulphuric acid, p-toluenesulphonic
acid, methanesulphonic acid, hydrochloric acid, phosphoric acid,
polyphosphoric acid, acetic acid, acetic anhydride,
N,N-dicyclohexylcarbodiimide or optionally also in the presence of a 10
base such as potassium ethoxide or potassium-tert.-butoxide. The

(Q@éz'éﬁfr@a%ﬁ?g%gfb@iﬁéﬂ@fﬁlﬁ%%%B?Qi%}%@l@wﬁ!&@%ﬁ@?ﬁlghpy}1-3-

ent. Compounds of general formula (IV) may be obtained
by aty&itipiofroormbelinds-oor-§eAEREMSATIRELS Fi2PJ \ (R8)hits |, R
(XX1V), wherein n, R7 and R8 are as hereinbefore defined, with

compounds of general formula 20 R3 R4 zN Q R5 jtr)~ (XXV), wherein
(2703, Rl BnehlerendfdihserreiderRbd- Y de AYHBlBg¥h a4

a hy ol ik fs Cdrd-agiiaxy group and Z' denotes a protective

25 group, according to processes described in (e). (b) In order to prepare
a compound of general formula -60- R3 R4 Z N B.

(28)  N-[(1R)}-1-(5-chloro-1H-benzimidazol-2-yi}-2-methylsulphanyi-ethyl}-3-
methyi-4-(morpholin-3-on-4-yl}-benzamide,

(29)  N-[(1R)»-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl}-3-methyl-4-

(thiomorpholin-3-on-4-yl})-benzamide,

(30) 3-chioro-N-f(1R)-1-{5-chioro-1 H-benzimidazol-2-yi)>-2-methoxy-ethyl}-4-
(morpholin-3-on-4-yi}-benzamide,

(31)  3-chloro-N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yi)}-2-methoxy-ethyl}-4-
(1,1-dioxo-[1,2]thiazinan-2-yl)-benzamide,

(32} N-[(1R)-1-(5-chioro-1 H-benzimidazol-2-yi)-2-methoxy-ethyl}-4-(1, 1-dioxo-
[1,2}thiazepan-2-yi)-3-methyl-benzamide,

(33}  3-bromo-N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-( piperidin-2-

on-1-yl)-benzamide,

(34) 3-bromo-N-[{1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyi]-4~
(piperidin-2-on-1-yl}-benzamide,

(35)  N-[1-(5-chloro-1H-benzimidazol-2-y!)-1-(fu ran-2-yi-methyi}-3-methyi-4-

{(pipenidin-2-on-1-yl)-benzamide,

(36)  N-[{1R)-1-(5-chioro-1 H-benzimidazol-2-yl)-2-methoxy-ethyi]-3-methyi-4-
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I5 R (I) wherein R3 to R5 are as hereinbefore defined, Z9 denotes the
hydrogen atom or 5 a protective group, for example a
C1_5-alkyloxycarbonyl or benzonXy'é rbonyl group, and B' denotes a
group of formula H (R$)n N R7 .(V) 1o wherein R7 and R8 are as
hereinbefore defined: i) transition metal-catalysed coupling and cyclisation
of a.compound of general formula R R 15 INHRS , (VI) wherein R3
der@@@pﬂq%&é@gtqqgt&ggg i¥kR4 denotes a hydrogen atom
and R5 is as hereinbefore defined, with a compound of general formula
20 (R8)n HN /I Z' (V) -61- wherein R$ is as hereinbefore defined and
(37%' JSROIRSA MIPtFRIvE SreHRr SO XURBIRIAASEIPL FORTEMBHARRANME -4

gro;(Jg, after which the protective group is cleaved.

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

methyl-2-oxo-oxazolidin-3-yi}-benzamide,

N-[1-(5-chioro-1H-benzimidazol-2-yi}-1-phenyl-methyl}-3-methyi-4-
(morphoiin-3-on-4-yl}-benzamide,

3-bromo-N-[(1R}-1-{5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl]}-4-

{morpholin-3-on-4-yi}-benzamide,

N-{{1R)-1-(5-chioro-1H-benzimidazoi-2-yi}-1-(thiophen-2-yi}-methyi}-3-
methyl-4-(morpholin-3-on-4-yl}-benzamide,

N-[{1R)-1-(5-bromo-1H-benzimidazol-2-yt}-2-hydroxy-ethyi}-4-(1, 1-dioxo-

[1,2lthiazinan-2-yi}-3-methyl-benzamide,

N-[{1R)}-1-(5-bromo-1H-benzimidazol-2-yl}-2-hydroxy-ethyl}-3-methyl-4-

{[1,3loxazepan-2-on-3-yl)-benzamide,

N-{(1R)-1-(5~chloro-1H-benzimidazol-2-yl }-2-methoxy-ethyl}-3-methyl-4-
(4~{48)-methvi-2-oxo-oxazolidin-3-vi}-benzamide,

3-chioro-N-{{ 1 R}-1-(5-chloro-1 H-benzimidazol-2-yl)-2-methoxy-ethyil-4-

(4,4-dimethyl-2-oxo-oxazolidin-3-yi}-benzamide,

N-[{1R}-1-{5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-3-methyl-4-
(4-(4R)-methyl-2-oxo-oxazolidin-3-yi}-benzamide,

3-chloro-N-[(1R}-1-(5-chioro-1H-benzimidazol-2-yt)-2-methoxy-ethyl}-4-
{4-(4R)-ethyi-2-oxo-oxazolidin-3-yl)-benzamide,
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5 The reaction sequence is conveniently carried out in a solvent or mixture
of solvents such as ethanol, isopropanol, glacial acetic acid, benzene,
chlorobenzene, toluene, xylene, glyce glycolmonomethylether,
diethyleneglycoidimethylether, sulphoiane, dimethylformamide, NN 1o
methyl pyrrolidinone, tetralin, dimethylsulphoxide, methylene chloride,
chloroform or tetrachloromethane, for example at temperatures between O

and 250C, but preferabl tween 20 and 1 , conveniently in th
4o AR CGRGH tap E 8 S a-2- rationy Sty oo
bis-(Hipheryirhasphine)pabagiamity; chloride,
bis-(tricyclohexylphosphine)-palladium(ll)-chloride, bis-(triethyl 15
phosphine)-palladium(ll)-chloride or bis-(tri-o-toiylphosphine)-palladium(li)-
(4&hlwqaaﬂﬁ:anfji%ﬂaﬂy&@rﬂzerﬁm@d ﬁHM%B)GBZDEM)a?QtSW%h
as copper(l)-iodide, capper()-hromide or capper(l)-acetate an
con %{%ﬁjﬂgmﬂg) tb?ﬁ@é%égb “X{E S’Q%%%H%a%s tetramethylguanidine,
tetramethylethylenediamine or NM dimethylethyienediamine as well as
ptignally using an inert gas 20 atmospher. I lg, ni Nor
e R B P e AR  Esh Stk
of geeergljfermiatnY-4(RB)AhGINV L Wiinbesawhedein R7 and R8 are
as hereinbefore defined and Y denotes a halogen atom, a Cl_4-alkoxy,

Cla-alkoxyamino or a N-Cti_4-alkoxy-N-C1-4-alkyl- amino group, with a
(5oompahicrof lgdER) fefBaatac30-B2-bRAzINMiId4R-2-y1}-2-methoxy-ethyl}-4-

(5-methyl-morpholin-3-on-4-yl}-benzamide,

(51)  3-chloro-N-[{1R)}1-{5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-

(tetrahydro-pyrimidin-2-on-1-yl-benzamide,

(52)  N-[1-(5-chioro-1H-benzimidazol-2-yl}-thiophen-3-yl-methyl}-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide,

(53) N-[{18)-1-{5-chioro-1 H-benzimid azol-2-yi)-ethyl}-3-methyi-4-

{{1,3loxazepan-2-on-3-yl}-benzamide

{(54) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-3-methyisulphanyl-propyt)-4-
(piperazin-1-yl}-3-triflucromethyl-benzamide,

(55) N-[(1S)-1-{5-chioro-1H-benzimidazol-2-yi)-3-methylsuiphanyi-propyl}-4-

{morpholin-3-on-4-yl)-3-nitro-benzamide,

(56) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-3-methyl-4-

(piperazin-1-yl-benzamide,

(57) N-{{18)-1-(7-chioro-imidazof1 2aipyridin-2-yi}-3-methyl-butyl}-3-methyl-4-

(morpholin-3-on-4-yi}-benzamide,
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wherein R4 is as hereinbefore defined and M denotes a metal such as for
example lithium, sodium or potassium, or a metal such as for example 5
magnesium, cadmium, copper or zin®with a suitable counter-ion, such
as for example chloride, bromide or iodide, or also a combination of two
metals, such as for example magnesium and copper, lithium and copper
or zinc and copper, with suitable counter-ions, such as for example
cyanide, chloride, bromide or iodide, as well as a grouping containing 10
combinations thereof, and subsequent reductive amination of the

thedginREs thecomaiiveeeEndRidirsishacBenvetenNbasrinsirgh and the

saleolvenber mixtyserelirmiveapisisyieh as benzene, chlorobenzene, toluene,
xylene, glycoldimethylether, 15 diethyleneglycoldimethylether, sulpholane,

dimethylformamide, N- methylpyrrolidinone, tetralin, dimethylsulphoxide,

withetirlesecpiasidee ehlefprapirteasiioroneappiidigiylethesomer”,

tert.-butyl-methyl-ether or tetrahydrofuran, for example, at temperatures

LT |

"stepagisemeioo %ﬁ&@i%@?but'%}@ml%%W?fBém@I"a [FRCERPRCOMWIRFemic
mialpdating RATRM S8YeNRssCUamaND YIS a0 eiSs A BRNSMA! reaaeRs,

Gilman or Knoche% cuprates which may he produced by methods known
whigh der in B netars On AANSRT SRL LS Rondingsof e mtesRR ATdne
co railsl?@.mit?hg ﬂﬁ@g@d@@an?rmh@@w?ﬁm akie @@frﬂ!ﬁiﬁkﬂt@ nRsIEINedftefown

alkylation, is carried out for example by reaction with ammaonia i
s R OR R SO ST L BSE T [R ShA T RS H R PG e e in
the@h@h@f&&aﬂﬁm i d l.(ﬁjétfd@liﬂ\q&%h}/,hwmi@ﬁd'a Wﬁ@dﬂ%?&d@guyﬁiﬁbﬁ @bnnectivity

xample wit rnae aonQrs sucn as sogju oro| riae, litnium
of R AR G RO WD RS LS BT R R IS BRI eTS Which o ot
belitigecioxiyharehydd dainodipeiysdiabnaRinothby dideip@selvent or
- Mixture of sgJvents such as ethanol, isopyopanol, benzene, toluepe,.
AR SISO R TR ST CEL OB T AT LRI ARG TR
imagralicyrner pholiner diethyloatinesstéendntipinerathyietees setrabydrabiran,

exane or cyclohexane, or by hydrogenatiqn .
cenf%re ora omy:s prese& (afsoyk : wngas a stereocentre or chiral centre), for

example in the case of a carbon atom substituted by four different substituents,
the molecule has the atiribute "chiral”, and a pair of enantiomers is possible. An
enantiomer may be characterised by the absoliute configuration 5\’ its
stereocentre. The absolute configuration is described by means of the
descriptors (R) and (S), which are determined by the application of the
sequence rules according to Cahn, ingold and Prelog , or by describing the

rotation of the plane of polarised light as it interacts with the molecule, which is

- referred to as dexirorotatory or laevorotatory (i.e. accordingly with (+) or (-) as

the descriptor). A chiral compound may occur both as an individual enantiomer
or as a mixture of the corresponding enantiomers. A mixture which contains
equal amounts of both enantiomers of a compound is known as a "racemate” or

“racemic mixtura".

According to the invention the compounds of general formula | are obtained by

methods known per se, for example by the following methods:
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optionally under pressure and conveniently in the presence of a catalyst
such -63- as Raney nickel, palladium, palladium charcoal, platinum or
platinum oxide, in a solvent or mixtugBof solvents such as ethyl acetate,
ethanol, isopropanol, benzene, toluene, pyridine, ethyleneglycol
dimethylether, diethyleneglycol dimethylether, N-C1_5-alkylmorpholine,
diethyl ether, tert.-butyl-methylether, 5 tetrahydrofuran, hexane or

cyclghexane. (c) In order t%‘%re Eaég afcomgou %g&neral formula R3
(2R4 2NCBISRBIGLIRPHE TR 8 RS A A HEFERbefore defined, Z1

denotes the hydrogen atom or a protective group, for example a
C1.5-alkyloxycarbonyl or benzylgxycarbonyl group, and B' denotes a
group of formula H (R8)n 15 HR }R/vherein R8 is as hereinbefore
defined: coupling and subsﬁque clisation of a compound of general
formula 20 H (RB)n H2N N H@(I) “68- wherein n and R8 are as
hereinbefore defined, with a cortpound of gener&h

wherein R® to R are as hereinbefore defined and Z' denotes the hydrogen

atom or a protective group and B' denotes a group of formuia

H

§—<’N O (R,
N

R’ N

wherein R’ and R? are as hereinbefore defined:

cyclisation of a compound of general formula

R , (IV)

optionally formed in the reaction mixiure

wherein

R3 to R®, R and R® are as hereinbefore defined and Z' denotes the hydrogen

atom or a protective group, after which any protective group used is cleaved.

The cyclisation is conveniently carried out in a solvent or mixture of solvents
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formula R3 R4 ZN Z4 R5 0, (Xil) 5 wherein R3 to R5 are as
hereinbefore defined, Z1 denotes chré)'gective group, for example a
C1.5-alkyloxycarbonyl or benzyloxycarbonyl group, and Z4 denotes a
nucleofugic leaving group, for example a chlorine, bromine or iodine atom,
a tosylate, triflate or mesylate group, after which the protective group Z1
is 1o cleaved by methods known from the literature. The reaction
sucsegseticaris! can@nieatiyl cglacidiadahamntlcntaranixtarecrbisohsents

such as,water, ethanal, isppropanol, benzene,,chlorobenzene, toluene,
ol &Y R s TR P e RS e ether,
sulpirolethy|fdimatimytier il anetiey tpytetladinpdien dtrallsn phametiy | Sutgthgidde,

sulpholane, methylene chloride, .chloroform, tetrachioromethang or
chig SRR SIS BN PSR Sl RREEER s between
0 ahE@b G alky i pesidirah N> EtivB i@ Mpgrro lithie Crietliylasting; pyediresdace

example at.temperatures, between -30 and 250C., but preferably. between
of A e o A S oL PRI SN
suliplotagisinlorickrbsuigte o dicich edcheorpesusutiume byittogeritcarbenktkonic

. patassiumstert.- Xi [ ethoxi otassium_ . , . .
aci L A B M Gl BB acic acotic s, potic
anhpdeidier A/ drdizyrecheotyi patinetitfnida enabd féiomadby- e BoOiRheApRef¢hle of &
base such as potassium ethoxide or potassium-tert.-butoxide. The cyclisation

may however also be carried out without a solvent and/or condensation agent.

Compounds of general formula (IV) may be obtained by acylation of compounds

HN
e
HN

! 7
R (XXIV),

of general formuia

wherein n, R’ and R® are as hereinbefore defined, with compounds of general

formula

R™ 0O xxv),
wherein R®, R* and R’ are as hereinbefore defined, Q denotes a halogen atom
or a hydroxy, Ci.4-alkoxy or Cqs-acyloxy group and Z' denotes a protective

group, according to processes described in (&).

{b) in order to prepare a compound of general formula



wherein A, R1 and R2 are as hereinbefore defined and Q denotes a
halogen atom or a hydroxy, C'-4-alkoxy or C7-4-acyloxy group: 5 i)
nucleophilic substitution of a compo&fd of general formula A- H ,(XIV) 10
wherein A’ denotes a 5- to 7-membered cycloalkyleneimino group as
mentioned hereinbefore under the definition of A, at the aromatic group of
general formula R2 Z2 F (™) 15 wherein R and R2 are as hereinbefore
defined and Z2 denotes the nitrile group or a C1.5-alkoxycarbonyl group,
and subsequent saponification of the nitrite or C1_5-alkoxycarbonyl group
Z2 and optionally further reac a6t the resulting carboxyl group to form a
reactive carboxylic acid 26derivative of general formula XIll. The
nucleophilic substitution is comVeniemtly carried out in a solvent or mixture
of solvents such as ethanol, iﬁ%ropanol, benzene, chlorobenzene,
toluene, xylene, glycol, glycoldimethyiether, -
diethyleneglycoldimethylether, 25 dimethylformamide,

N-methylpyrrolidinone, tetralin, dimethylsulphoxide, -66- sulpholane,
WheReih e I GTRESRRRIPI TSI e fISRRIET Medyirodeh atom or

5  a ptURORIAPYAMINGoNSAnpidllyymoranalioy babbiyhlieyperdingearbonyl
N-C1.5-alkylpyrrolidine, triethylamine, pyridine, for example at
groféipn GV r86 RSB O3B S ATBBER but preferably between 0 and
150C, optionally 5 conveniently in the presence of bases such as
potassium carbonate, sodium carl%gnate, potassium-tert.-butoxide,
sodium ethoxide, potassium

, (V)
16 wherein R” and R® are as hereinbefore defined:

)i transition metal-catalysed coupling and cydclisation of a compound

of general formula

15 NHR™ oy

wherein R® denotes a phenyl or heteroaryl group and R* denotes a
hydrogen atom and R® is as hereinbefore defined, with a compound of
general formula

20

Z (VI
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hexamethyldisilazane, sodium hydride or lithium diisopropylamide. ii)

transition metal-catalysed coupling{eaction of a compound of 10 general
formula A'- H, (XIV) wherein A' denotes a 5- to 7-membered
cycloalkyleneimino group as 15 mentioned hereinbefore under the
definition of A, at the aromatic group of general formula R2 Z2 Z3/R1,
(XVI) 20 wherein R1 and R2 are as hereinbefore defined and Z2 denotes
the nitrite group or a C1.5-alkoxycarbonyl group and Z3 denotes a

chlorine, hrgmine. Qriadineatenusfirdsfiaie glotenaias subsgadre group,
s%’ﬁ% [ rﬁso??h%é}hglﬁ{l?e% or C1.5jalkoxy arbonyl el%%g?ﬁr{ge
opsioaatynicer seatioar spai/ieRbR Y AU gﬁ)}up to form a

reactjve carboxylic.aci jyative 25 of general formula Xlli. The reaction
is@?ﬁ%‘&ﬁ’é’ﬁt@;%éhi‘egc% (%’J%?r% a solvent or mixture of solvents such as

benzene, toluene, xylene, tetrahydrofuran, dioxane, diethyl ether,

The sggﬁfg#éysl:egﬁé LathesRibyienagvsatdithettilethegivent or mixture of

negtycoldimethylether, -6/- suiphplane. dimet ppgavide,
solvdimetiyipysretiinohets @ram%rmhaslﬂgﬁaga% %g:x? e{% hhgegtﬁylene' chloride,

JorapaIIohE ot Hfanhgxsimplecmiciéyipdratures between
chlor_%e%gx}%,(;%éi’ éﬁ{%re efabiya?e&t%)\leen O.and;l_5.QQ.-, conyenigatly in the
dietrlesemtooldimestptiiatial eRRRSRSS IEH &5 Rickel on 5 activated
__«Charcoal, palladiym charealetayrkintiskidenytistosishine iaitgiium(0),

"I'Pf -Y(ﬁ{ enzy |deneacetone)-d|pallad|ur%igﬁ)g o) '{%d'égl,(é &Byween 0 and

chiopstitaiion @ eathirre BRI ARY B ﬁ1£—pa um(lh-chloride, bis-
250l ECHConRA RS BRIt a (TR ORD e isentin ISRESPIRFR)CS ©
transition metal catalysts such as bis—(triphenyiphosphine)—pa!iadium(!E}-
chioride, bés-(trioyciohexykphosphine)-paﬁadium(5i)—chloride, bis-{triethyi-
phosphine)—paﬂadium(i%)—chioride or bis-(tr%—o—toiy!phosphine)—paliadzum(ii-}w
chloride and optionally in the presence of 3 transition metal catalyst such as
copper(l)-iodide, copper(!)-bromide or copper(l}-acetate and conveniently in the
presence of a base such as tetramethylguanidine, tetramethylethylenediamine
or N.N-dimethylethylenediamine as well as optionally using an inert gas

atmosphere (for example nitrogen or argon).

i) alkytation and subsequent reductive amination of & compound of

general formula

Y,
6 N

R’ VD

whersin R7 and R® are as hereinbefore defined and Y denotes a halogen
atom, a Cq.q-alkoxy, C+.s-alkoxyamine or a N—C1_4—alkoxy—N~C14—alkyi-

amino group, with @ compound of general formula



10

15

20

25

30

palladium(ll)-chloride, his-(tri-o-tolylphosphine)-pa Illadium(ll)-chloride,
optionally 10 in the presence of ligands such as triphenylphosphine,
tri-o-tolylphosphine, tri- tert.-butylphogphine,
1,3-bis-(diphenylphosphino)-propane, 2,2'-bis-(diphenyl-
phosphino)-1,1'-dinaphthyl, 1,1'-bis-(diphenylphosphino)-ferrocene,
xantphos, and conveniently in the presence of a base such as sodium
methoxide, sodium ethoxide, so ipm-tert.-butoﬁ#g,
potassium-tert.-butoxide, sodium- ortMs butyld{ thyl-silanoate,
potassium hexamethyldisilazane, lithium diisopropylamide, potassium

G T TR T T TN

agerhaiabiasifierowodivetiner petsallas conyanispllgusingsaioriogsimple

O B P I A

compeysds pingsieathldadpulachiide R BodAG XM Bisghe mimBirdgicoies o
5- to 7-membered, o&tionall also substituted, ZE?XO-C%CIO?HIenei@;e
group & ReRGR&T ARTENBEYe TR HETHERNTOR BFA, RIGh K RRPET
as heretithefare defiped anih ZRitsiotesubertieneasmty by fusmandple
optional!%/, éurthgkreacti éq to .%er ar %ptive cargox lic acid derivati}/e of
gendtaF Rt QIR i FEUERSH STHTDRotRE BF §eerar formiala Xt '
obtaingdBoratkanplehothens suicessesrdaschihdidd aminbforef Wierein

A' denotes a cyclgalkyleneimino group and Q denotes the hydroxy group,

to folfi e EH#%&B%&%EIE{% im by oxidation of a methylene group
adjacent to the nitrogen is carried out for

The alkylation is conveniently carried out in a solvent or mixture of soivents
such as benzene, chiorobenzene, foluene, xylene, glycoldimethylether,
diethyleneglycoldimethylether, sulpholane, dimethylformamide, N-
methylpyrrolidinone, tetralin, dimethyisuiphexide, methylene chioride,
chloroform, tetrachloromethane, diethyl ether, fert.-butyl-methyl-ether or
tetrahydrofuran, for example, at temperatures between -100 and +100°C, but
preferably between -100 and '30°C, with alkylating reagents such as Grignard
reagents, organolithium reagents, Giiman or Knochel cuprates which may be
produced by methods known from the literature, optionally using an inert gas
atmosphere (nitrogen or argon). The subsequent reductive amination of the
ketones formed after alkylation is carried out for example by reaction with
ammonia, hydroxylamine, alkoxylamines, primary amines, hydroxyi-alkylamines
or alkoxy-alkylamines foliowed by or accompanied by reduction, for example
with hydride donors such as sodium borohydride, lithium aluminium hydride,
sodium cyanoborohydride, sodium triacetoxyborohydride or diisobutylaiuminium
hydride in a solvent or mixture of solvents such as ethanol, isopropanol,
henzene, toluene, pyridine, ethyleneglycoldimethyiether,
diethyleneglycoldimethylether, N-alkylmorpholine, diethyl ether, ferf.-butyi-
methylether, tetrahydrofuran, hexane or cyclohexane or by hydrogenation

optionally under pressure and conveniently in the presence of a catalyst such
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example with oxidising agents such as potassium permanganate,
potassium chromate, potassium dichromate, chromium(VI)oxide, mercury
(INchloride, 10 selenium(IV)oxide, le&B(#V)oxide, lead (ll,1V)oxide,
potassium peroxomonosuiphate, hydrogen peroxide, sodium
hypochlorite, optionally in the presence of a suitable catalyst such as
nickel(Il)chloride, cobalt([l)chloride, ruthenium(l11)chloride,
as éﬂ'gg%ﬂé‘?%%ﬂ;a‘@%d'Hg?{é}é?ﬁﬁld&%% ! ig‘{ﬁ? yeid @Fﬁ@%rancr% g, ina
ether such as’'18-crown-6, In a solvent or mixture o solvents such as
sohweind g fonixiciscif, sdvavtactcbthgl attetbessheiz @ibanyjridiopropancl,

i form, ional -
b e e e ol
dimgitylethesr kEmpielitteeulidinmshzihyteiGedeladrabbiyastimdatber,
tet ﬁgggﬁuagn%%iﬁyg}@#&mﬂgwghIoride or methyl-trioctyl-ammonium
ch pti )

ride, 20 optionally in the presence of an acid such as acetic acid,
hydrochloric acid, hydrobromic acid, sulphuric acid, phosphoric acid,

(c)Sodim, hydregsnsiiphate, madivny dbydiaden phasphate and/or a base

such as sodium hydroxide, potassium hydroxide, ammonia, pyridine,
potassium phosphate, dipotassium hydrogen phosphate or sodium
acetate at temperatures between -3Qsand 25 250C, but preferably
between 0 and 150C. For exa zgaz%is reaction may be carried out as
described by J. H. Markgraf,\qq . 'gkney, J. Heterocycl. Chem. 2000,
37(1), 109. iv) transition metal-pgtalysed coupling reaction of a compound
of 30 general formula A'- H (X//) -69- Whereiq ﬁ'g?denotes ab-to
7-membered, optionally substituted 2-oxo- cycloalkyleneimino group as
mentioned hereinbefore under the definition of A, at the aromatic group of

wheesarffesmila® as hereinbefore defined, Z' denotes the hydrogen atom or
a profective group, for example a C4.s-alkyloxycarbonyi or benzyloxycarbonyl

group, and B' denotes a group of formuia

H  (X)
wherein R® is as hereinbefore defined:

coupling and subsequent cyclisation of a compound of general formula

H

NT
| (R®),
/

HN

i (X1)
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Rz z2 7311 (XVI) wherein R1 and R2 are as hereinbefore defined and
Z2 denotes the nitrile group or a C1_5-alkoxycarbonyl group and Z3
denotes a chlorine, bromine 10 or iogipe atom or a triflate group, and
subsequent saponification of the nitrite or C'_5-alkoxycarbonyl group Z2
and optionally further reaction of the resulting carboxyl group to form a
reactive carboxylic acid derivative of general formula XII. 15 The reaction
is expedientl 8carried out in a splvent or mixture of solvents s c? as
Wh@@iﬁéﬁ@%%eﬁ’é?W@%@@Qﬁfﬁﬁfr&ﬁﬁﬁﬁfﬁdfﬁ’ﬁgrﬁFH@E‘P]?/P@#@ general
fortesbutyl- methyl-ether, ethyleneglycoldimethylether,
diethyleneglycoldimethylether, sulpholane, dimethylformamide,
N-methylpyrrolidinone, tetralin, dimethylsuiphoxide, methylene chloride,
chloroform or tetrachloron;g%haﬁs, for 20 example at temperatures
between -30 and 250C; but pygferably between 0 and 200C, conveniently
in the presence of trarsiti atalysts such as
tetrakis-(triphenylphosphini)-palladium(0), tris-(dibenzylideneacetone)-
dipalladium(0), palladium(Macetide, palladium(Idpdéiide, bis
(triphenylphosphine)-palladium(ll)-chloride, bis-(tricyclohexylphosphine)
25 palladium(ll)-chloride, bis-(triethylphosphine)-palladium(ll)-chloride,
whbiekirRS-ttolirhesabinejsiabietivendifickior e deptiteslty fndttee pregroap, for

o S o L BRI e derres
nudeotigiddihenylghosphiopkiathpieapbihytide 1 bromine or iodine atom, a
L R U
cleenpREn(rhetinide loiosepfrent ae ditatatame. conveniently in the presence

of a base such as
The reaction sequence is conveniently carried out in a solvent or mixture of
solvents such as water, ethanol, isopropanol, benzene, chlorobenzene, toluene,
xylene, glycol, gEycoidimethyiethe‘r, diethyleneglycoldimethylether,
dimethylformamide, N-methylpyrrolidinone, tetralin, dimethylsulphoxide,
sulpholane, methylene chioride, chioroform, tetrachioromethane or N-ethyi-
diisopropylamineg, N—C1,5-a[-kylm6rphoiine, N-Cqs-alkyipiperidine,
N-C_s-alkylpyrrofidine, tristhylamine, pyridine, for example at temperatures
between -30 and 250°C, but preferabiy between 0 and 150°C, optionally
conveniently in the presence of bases such as potassium carbonate, sodium
carbonate, sodium hydrogen carbonate, potassium-fert.-butoxide, sodium
ethoxide, potassium hexamethyldisilazane, sodium hydride or lithium diiso-

propylamide.

(d)  in order to prepare a compound of general formula
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tetramethylguanidine, tetramethylethylenediamine or NN
dimethylethylenediamine and conveniently in the presence of a base such
as 5 sodium methoxide, sodium ethdfifde, sod ium-tert. -butoxide,
potassium-tert.- butoxide, sodium-tert.-butyldimethyl-silanoate, potassium
hexamethyldisilazane, lithium diisopropylamide, potassium carbonate,
rubidium carbonate, caesium carbonate, potassium phosphate, sodium
hydride, optionally in the presencegf a complexing agent such as
18-crown-6-ether and co&x/enientl using an inert 10 gas atmosphere (for
example nitrogen or argonkand op IIy under pressure. V)
Rcylation/sulphonylation 3 {ylation"of a compound of general formula
R2z2 HZN gl 15 R, (X erein R1 and R2 are as hereinbefore
defined and Z2 denotéé the nitrile group or a C1_5-alkoxycarbonyl group,
with a compound of generalFfbrmuIa 20Z™"LIn'E L' XIX) wherein E
denotes a carbonyl, oxycarbonyl, sulphonyl or a‘stiiphamoyl group
optionally substituted at the nitrogen atom as mentioned 25 hereinbefore,
whErdenRigs aphiosng, Dramiop. plHagine @é@ﬂb&r@ @Qgﬂﬁg(?s a halogen
Cry_5-alkoxy or benzotriazoloxy group or E and G together denote a
ataspeygnbygionly dndZalidenttssa-nacideiay temiing group, for example
a chlorine, bromine or iodine atom, a tosylate, triflate or -71- mesylate
group, and n is a number between 3 and 5, while individual methylene
grodgs acduiglagRbititesgbstiiginn vhemntiones edailgeiorsal formula

A —H (XIV)

wherein A’ denotes a 5- to 7-membered cycloalkyleneimino group as
mentioned hereinbefore under the definition of A, at the aromatic group

of generai formula

R  (XV)

wherein R' and R? are as hereinbefore defined and 22 denotes the nitrile
group or a Cy.s-alkoxycarbonyl group, and subsequent saponification of
the nitrile or Cy.s-alkoxycarbony! group Z2 and optionally further reaction
of the resulting carboxy! group fo form a reactive carboxylic acid

derivative of general formuia XIii.

The nucleophilic substitution is conveniently carried out in a solvent or mixture
of solvenis such as ethanol, isopropanol, benzene, chiorobenzene, toluene,
xylene, giycol, glycoldimethylether, diethylenegiycoidimethylether,

dimethylformamide, N-methylpyrrolidinone, tetralin, dimethylsulphoxide,



may additionally be substituted or replaced by heteroatoms, and
subsequent intramolecular cyclisation by alkylation of the anilide nitrogen
s while cleaving the nucleofugic leavigg. group Z4, followed by
saponification of the nitrite or Ci-5-alkoxycarbonyl group Z2 and optionally
further reaction of the resulting carboxyl group to form a reactive
carboxylic acid derivative of general formula XIll. 10 The
acylation/sulphonylation is conveniently carried out in a solvent or mixture

sulphotansnterstiylencohieade, shlorefin clrirasierrmaiians or N-ethyi-
dis&%‘?BlSiéﬂﬁ’éM?W%ﬂi%ﬁhyl-ﬁ{&%b{&%m@{!sglﬁﬁytsiﬁéﬁibmt@,rmamide, N-
methylpy fef

rrolidinone, tetralin, dimethylsulphoxide, sulphoiane, methylene

N-Ghipalie/ewitding, tistayianineciyaikiny - Ian@xanesls &by rprseatSes
beNiSeh Z3alkvimempeling.iinctePapiiningadine. Mh&i Soatkyipmspiidipe,
triethytamine, pyridine, for example at temperatures between -30 and
congauerti ipriTeramy YR CERTSRAF YD ESRNAS LM AIRRE P SARiE™
cafIRAES pHEEARRYERIDSEaHY | aminerPotitbRkiylaspiaesiidine,
potassium carbonate, sodium carbonate, potassium-tert.-butoxide,
hexameatvisHaxaiee ssrflivmtyeiidsdae BRI BRRRB TS The
subsequent intramolecular alkylation is conveniently carried out in a
solvent or mixture of solvents such as benzene, chlorobenzene, toluecl"ne
xylefie, glyEansiRemelREraiRveE ripBRIFREIARMAER compound of
dim«ggﬁg%%mj% 25 dimethylsulphoxide, sulpholane, methylene
chloride, tetrachloromethane, M- ethyl-diisopropylamine,
N-C1_5-alkylmorpholine, N-Ci_5-alkylpiperidine, N-C1-5-alkyipyrrolidine,
triethylamine, pyridine, for exanple gt temperatqres between -30 and
250C, but preferably between 0 and 150C, conveniently in the presence
of bases such as pyridine, triethylamine, potassium carbonate, 30 sodium
carb@paieiR alegskiretel Sowoxideepoing metheigesadinn @tboxide,
sodium hydride, potassium hex metﬁglgis}la ane (%rAithiPm .
diisdﬁﬁm&%}é@m'nmmm under the detintlion or A, at the aromatic group

of general formula

(XVi)

wherein R and R? are as hereinbefore defined and Z? denotes the nitrile
group or a Cy.s-alkoxycarbonyt group and Z° denotes a chiorine, bromine
or iodine atom or a triflate group, and subsequent saponification of the
nitrile or Cy.s-alkoxycarbonyl group Z? and optionally further reaction of
the resulting carboxyt group fo form a reactive carboxylic acid derivative

- of general formula XIii.

The reaction is expediently carried out in a solvent or mixiure of solvents such
as benzene, toluene, xylene, tetrahydrofuran, dioxane, diethyl ether, fert.-butyi-

methyl-ether, ethyleneglycoldimethylether, diethyleneglycoldimethylether,
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-72- vi) carbamoylation ( urea formation with a compound of general
formula R2 z2 N 5 R (XX) wherein R1 and R2 are as hereinbefore
defined and Z2 denotes the nitrite grodp or a C}_5-alkoxycarbonyl group,
and which may be obtained by methods known from the literature from
compounds of general formula 10 XVIII, for example by reaction with
phosgene in toluene with a compound of general formula Z44--6 , (XXI)

legf f
s e e S R sty
sumimﬁddenméwhehgd}bbqﬂd&wmﬁm%mmlIt@tamqﬂnbsfumtba mador isxample

i éb %%%e@ﬁdé’ \g%eg "\@%ﬂt% él?é{ %gﬁpgeW%yc?nd 150°C,

lonal stltute accor |ng tot ESCI’Ip n mentione
cohemmhme thﬁ@%@ﬂb@e@f@anmmm@@hIaa‘@gﬁwmtbysammim

ac %owe b%j%é%lponl %gf%ifﬁ ﬁlg:ﬁlgtﬁt{eggrﬁg %?gl ﬁoxycsarlélgﬁ%lr % up ZZ

paﬁadmwahamys (diveezdisanrrobinnelivpigdumdRyl gadiapcwndma@etate,
ol f I

i e i e B e R R

(trisyiviehexsintrashisnromdacisrlisnbérideofisririsiwimosphine)-

pafiiRiiEtsel oo ieRagXRABRRAEH SIS IR YRR ionally

N-methylpyrrolidinone,
in the presence of ligands such as triphenylphosphine, tri-o-tolylphosphine, tri-

tert.-butylphosphine, 1,3-bis-(diphenyiphosphino}-propane, 2,2-bis-(diphenyl-
phosphino)-1,1'-dinaphthyl, 1,1-bis-{diphenyiphosphinc)-ferrocene, xaniphos,
and conveniently in the presence of a base such as sodium methoxide, sodium
ethoxide, sodium-fert.-buioxide, potassium—tert.-butbxide, sodium-fertf.-
butyldimethyl-sitanoate, potassium hexamethyidisilazane, lithium
dilsopropylamide, potassium carbonate, rubidium carbonate, caesium
carbonate, potassium phosphate, sodium hydride, optionally in the presence of
a complexing agent such as 18-crown-6-ether as well as conveniently using an
inert gas atmosphere (for example nitrogen or argon} and optionally under

pressure.

i) Selective oxidation of a cycloalkyieneimino group in compounds of

general formula

R’ L (XVID

wherein A’ denotes a b- to 7-membered, optionally also substituied,
2-oxo-cycloalkyleneimine group as mentioned hereinbefore under the

definition of A, R' and R? are as hereinbefore defined and 72 denotes
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tetraiin, dimethylsulphoxide, sulpholane, methylene chloride, chloroform,
tetrachloromethane, N-ethyl-diisopropylamine, N-C1-5-alkylmorpholine,
N-C1_5- alkylpiperidine, N-C1_5-alkydgyrrolidine, triethylamine, pyridine,
for example at temperatures between -30 and 250C, but preferably
between 0 and 150C. 5 The subsequent intramolecular alkylation is
carried out for example analogously to the method described under v). vii)
cyclisation metathesis of a compound of general formula R2 Z2 E, N

I11~Rpecaioi) aRekiR e aiprely bidbarsaasdiogderfeey a reactive
herelnbefous; Z2-depaiamavaibitgchd aialayeasopny! or carboxyl group,

E denotes an aminocarbonyi, aminosulphonyl or amino group optionally
substituted 15 according to the description mentioned hereinbefore or a

THEADA QoSHIRHRIMA SHAUT GEABAXYSRRAE SUINIM AR %5 PhaRshie by the

while mand o mdependentlé of one another denote identical or different

progaRbRrpuHieen neARINBSIPIEn WRET®® ShEfnaisy a sygeatedsieimino

grétytiomanchaedatamiawniamiatond rARaRYEE#e8donding lactam by
é&hamoylatlon with 20 corresp_ondlné; reagents by the methods already
oxigesiaibebieretiden ek s ace MtdratlfeN IERORR EHAEHRBIAHE Aon

ex8kBR Nt A che-adamicaieanyt gourddmmnsbantioralhtartbetassium

reaction of the resulting carboxyl group to obtain a reactive carhoxylic

chpedernalreshimydiciiamatauriramyaglaoxidas srerryly d elingder
selBRighaEsRIsEONIeNhLRRIBCRAYYIN B/ )6RivenbRtaBiHe of solvents

such as benzene, chlorobenzene, toluene, xylene, methanol, ethanol

pegﬁgwpaggm@hgxd@qg%mpqﬁgﬁyﬁgm@m hypochiorite, optionally in the

presence of a suitable catalyst such as nickel{ll)chloride, cobalt{ll)chioride,
ruthenium(il)chioride, osmium{VlilYoxide, vanadium(iV)oxide and/or in the
presence of a crown ether such as 18-crown-6, in a solvent or mixture of
solvents such as water, formic acid, acetic acid, ethyl acetate, benzene,
pyridine, dichloromethane, chioroform, tetrachioromethane, optionally under 2-
phase conditions in the presence of a suitable phase transfer catalyst such as
for example tetrabutylammonium chioride, tetrabutylammonium bromide,
benzyl-triethyl-ammonium chleride or methyl-trioctyl-ammonium chioride,
optionally in the presence of an acid such as acetic acid, hydrochiloric acid,
hydrobromic acid, sulphuric acid, phosphoric acid, sodium hydrogen sulphate,
sodium dihydrogen phosphate and/or a base such as sodium hydroxide,
potassium hydroxide, ammonia, pyridine, potassium phosphate, dipotassium
hydrogen phosphate or sodium acetate at temperatures between -30 and
250°C, but preferably between 0 and 150°C. For example this reaction may be
carried out as described by J. H. Markgraf, C. A. Stickney, J. Heterocycl. Chem.
2000, 37(1), 108.

iv} transition metal-catalysed coupling reaction of a compound of

general formula

A~ H L (XIV)
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-74- tetrahydrofuran, dioxane, glycoldimethylether,
diethyleneglycoldimethylether, dimethylformamide,
N-methylpyrrolidinone, tetralin, dimefiylsuiphoxide, sulpholane,
methylene chloride, chloroform, tetrachloromethane, pyridine, in the
presence of a catalyst such as benzylidene-bis-(tricyclohexylphosphine) 5
dichloro-ruthenium (1st generation Grubbs catalyst) or benzylidene-[1,3-
bis(2,4, 6-trimethyl phenyl)-2-imidazol id inyl idene)-dichloro-(tricyclo-
hexyiphosphine)-ruthenium (2nd generation Grubbs catalyst) for example
at tehpEEiredcneineenS-30 anteBit:redt priferatly hétetioted Sruko-

1503 @'ﬁéﬁ%r’v‘@ G5 e o?#@&oﬁgt‘@ efgrg aetﬁ%g%iin&ion

10 (e) In order to prepa a compoun general ormula

X113t thenarerariia gBdRdRIA0aRS fpeadiaiereinbefore defined:
acylation of a compound of general formula R3 R4 ZcN B 15 R (ll) 20
wherein B and R3 to R5 are as hereinbefore defined and Z' denotes the
hydrogen atom, with a carbaxylic acid gra reactive carboxylic acid
derivative of general formula

Z3
i t
R | (XVI)

wherein R' and R? are as hereinbefore defined and 72 denotes the nitrile
~ group or a C.s-alkoxycarbonyl group and Z* denotes a chiorine, bromine
or iodine atom or a friflate group, and subsequent saponification of the
nitrile or C1.s-alkoxycarbonyl group Z* and optionally further reaction of
the resuiting carboxyl group to form a reactive carboxyiic acid derivative

of general formuia Xil.

The reaction is expediently carried out in a solvent or mixture of soivents such
as benzene, toluene, xylene, tetrahydrofuran, dioxane, diethyl ether, fert.-butyi-
methyl-ether, ethyleneglycoidimethylether, disthyleneglycoldimethyiether,
sulpholane, dimethytformamide, N-methylpyrrolidinone, tetralin,
dimethylsuiphoxide, methyiene chloride, chioroform or tetrachloromethane, for
example at temperatures between -30 and 250°C, but preferably between 0 and
200°C, conveniently in the presence of transition metal catalysts such as
tetrakis-(triphenylphosphine}-palladium(0), tris-(dibenzylideneaceione)-
dipaliadium{0)}, paliadium(il)acetate, pailladium(ii)chloride, bis-
(triphenylphosphine)-paliadium(il}-chioride, bis-(tricyciohexylphosphine)-
pailadium(lt)-chloride, bis-(tnethylphosphine)-palladium(it)-chloride, bis-{tri-o-
tolylphosphine)-palladium(li)-chioride, optionally in the presence of ligands such
as triphenylphosphine, tri-o-tolylphosphine, tri-tert.-butylphosphine, 1,3-bis-
(diphenylphosphino)-propane, 2,2'-bis-(diphenylphosphino}-1,1'-dinaphthyl, 1,1'-

bis-(diphenylphosphinc)-ferrocene, xantphos, or for exampie in the presence of
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-75-0RZ Q AR (XIll) wherein A, R1 and R2 are as hereinbefore defined
and Q denotes a hydroxy or C14-alkoxy group, a halogen atom or an
acyloxy group. 5 The acylation is copyeniently carried out with a
corresponding halide or anhydride in a solvent such as methylene
chloride, chloroform, carbon tetrachloride, ether, tetrahydrofuran,
dioxane, benzene, toluene, acetonitrile, dimethylformamide, sodium
hydroxide solution or sulpholane, optionally in the 1o presence of an

a traRsianonstalsaBhsEH BRRBRIFSPRR &P PRS A BIDIE R
Cop?fglfﬁil b ke REEANVERIBRIYER NN QAssbHBRGS The-aeyviatiendyay,

however, also be carried out with the free acid, optionally in the presence

tetf@ﬂﬁ@ﬂ@é&@%é%@éﬂPQYM?WﬁWﬁf &:4/1n the 15 presence
d:n@tmewté%%%%rﬁ&%&@@nvéﬁ@mqntfﬁe hyigerostaneadbysirenern

chloride, sulphuric acid, methanesulphonic acid, p-toluenesulphaonic ac:|d

sodipmspIRxiAenRIITHRBSPHER: SPEMBRIGE. 1 RHRG cRAGRHUM-tert.
butE&fQQd&%u&%%@m%mﬁﬁt@iﬁ%{wmﬂ%%@!ﬂﬂ&ét!azane,

1-hydroxy-benzotriazole, N,M-carbonyldiimidazole, O-(benzotriazol-1-yl)

thipePNINERP ARKIRNIRAN PRSI SRR B MR ERTRAG SSRGS
carSsRaBZolsiaeky Priv b hadd - teseama tRylHERD et EANURr 6RO H8¢bnce of

ethyldllsopropylamlne O- pentafluor henyl-N,N,N,N4etramethyluronium
2 CABRIANBIS FIBIRERASH MG R-RIRRIRRRRYGRSSIF USing an inert

gaé%ﬁf&%ﬂ%‘? ERfinelcatiing iefragbletriergblenaper abiien s waeR-3e:a8dre.

25 200C, but preferably at temperatures between -10 and 160C.

v} Acylation/sulphonylation and alkylation of a compound of general

formula

R | (XVHI)

wherein R and R? are as hereinbefore defined and Z7 denotes the nitrile
group or a Cy.s-alkoxycarbonyl group, with & compound of general

formula

ZA*\}FE/G

(XIX)

wherein E denotes a carbonyl, oxycarbonyl, sulphonyl or a sulphamoyl
group optionally substituted at the nitrogen atom as mentioned
hereinbefore, G denotes a chioring, bromine or iodine atom or an
anhydride, Cy.s-alkoxy or benzotriazoloxy group or E and G together
denote an isocyano group and 7" denotes a nucleofugic ieaving group,

for example a chlorine, bromine or iedine atom, a tosylate, trifiate or
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Other methods of amide coupling are described for example in P.D.

~ Baliley, I1.D. Collier, K.M. Morgan in "Comprehensive Functional Group
Interconversions”, -76- Vol. 5, page 25l7ff., Pergamon 1995. (f) In order to
prepare a compound of general formula (11), (XXIV), (VII), (Vill), (XI) or
(XXIII), wherein A, B and R1 to R7 are as hereinbefore 5 defined and R8
denotes a C2.3-alkynyl group which is linked to the aromatic group via the

carhap AR arslwhishismuiianeausly camies iednpls ReRtk frRMdual

corresponding compound wherein R8 denotes a bromine or iodine atom
or tHEQHNARN D BFRURS RBPYEIRGIGIdNa eyttt anpiisines hereinbefore

met VSESHEANY ' ROBRRQLD H
(anﬁfyav%erein ZS%E&%E%?]?%}%E%% atom,%ﬁehﬁ?g%?gﬁﬂgﬁd a

prot8eRSEYIS0p Intsrseleadias cyclisabiernlty mltnpkiap of the anilide nitrogen
tert o sksRomy IS caslsbriylc wahany SiyLer s eRroR BB, Which

can then be cleaved, with a compound of general formula (11%2 (XXIV),
‘¢

(VIISaRaDTioalien BULe MR RS T A BIERYRATRORY e herddinatnsally
defingehand 2R slsmeiemha rBEmng Qiriasine lenp @b e iflatea fryic acid

or boric acid_este,rdtg)]roup. 20 The reaction I1s preferably carried out in a
solveRberisaridFenxriie eliornrraldemsmitaeiticthyl ether,

tetrahydrofuran, dioxane, water or dimethylformamide or a mixture of
solvents in the presence of a palladium catalyst such as for example

ThegayigHeRGIHIRIMIRI P RERI AN ERSH RETFRmAIHRIA- sy ebiragixture

of é@ii?agtwﬁizmgﬁaeE@H@gﬁéﬁaﬁﬂoe@%yé%ﬁéyﬁm}éﬁ&;w,lphosphine)- |
palladiu in the presence of a base such as triethylamine, N-isopropyl-
Qiyaﬂlﬂmsfﬁrf%?fr@fm%ﬁé’&ﬂ%}ﬁ%ﬂ%ﬁﬁ#@%ﬁ%iﬁ&m@w&m{aﬁm@e, N-
meSegrolidiRBABE St Sie SHRMeSRIRANBE GHE 0BalPHRIARR PraseResHaf
ligands such as tri hen%%)hos hine, tri-o-tol}xl;?hqsphine, )
chigyi cgmwsﬂggp %}@ R ethane, M-ethyl-diilsopropylamine,
N-Cqs-alkylmorpholine, N-Cq.s-alkylpiperidine, N-C,.s-alkylpyrrolidine,
triethylamine, pyridine, for exampie at temperatures between -30 and 250°C,
but preferably between 0 and 150°C, conveniently in the presence of bases

such as pyridine, triethylamine, p-dimethylaminopyridine, potassium carbonate,

sodium carbonate, potassium-ferf.-butoxide, sodium methoxide, sodium

ethoxide or basic ion exchanger.

The subsequent intramolecular alkylation is conveniently carried out in a solvent
or mixture of solvents such as benzene, chiorobenzene, toluene, xylene,
glycoldimethylether, diethyleneglycoldimethylether, dimethyiformamide,
dimethylsulphoxide, sulpholane, methylene chioride, tetrachioromethane, N-
ethyl-diisopropylamine, N-Cq.s-alkylmorpholine, N-C,.s-alkyipiperidine,
N-C,.s-alkylpyrrolidine, triethylamine, pyridine, for example at temperatures
between -30 and 250°C, but preferably between 0 and 150°C, conveniently in
the presence of bases such as pyridine, triethylamine, potassium carbonats,
sodium carbonate, potassium-tert.-butoxide, sodium methoxide, sodium
ethoxide, sodium hydride, potassium hexamethyldisilazane or lithium

diisopropyiamide.
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30 (diphenylphosphino)-propane,
2,2'-bis-(diphenylphosphino)-1,1'-dinaphthyl, 1,1 -77-
bis-(diphenylphosphino)-ferrocene, xaptphos and optionally in the
presence of a transition metal compound such as a copper halide such as
for example copper(l)iodide and at temperatures between 20 and 120C,
preferably at temperatures between 20 and 90C under argon or nitrogen
atmosphere (cf. 5 also K. Sonogashira, Comprehensive Organic
Synthesis, Vol. 3, page 52ff., Pergamon Press, Oxford 1991). Any silyl
protegfive grainRiegRilosHChraa forexaimpieittinetopisitylisipreteabhl
cleaved in a solvent or mixture of solvents such as water, methanol,
ethaf‘ﬂff,“ﬂ?isopropanol, acetone, dioxane, tetrahydrofuran or
dimethylformamide in the presence of a base such as lithium hydroxide,
sodium hydroxide, potassium carbonate or sodium methoxide. For
cleaving in organic solvents such B exariaple diethyl ether,
tetrahydrofuran, dimethylformamideE '_ loromethane it is also possible
to use fluoride reagents, such as fogexample 15 tetrabutylammonium
fluoride, lithium fluoride or pi)?mum yoride, optionally with the addition
of a complexing agent sugk“as 18-crowit6-ether. In the reactions
described above any reacfive groups présent such a»s(Mroxy, carboxy,
amino, alkylamino or imino groups may be protected during the 20
reaction by conventional protecting groups which are cleaved again after

the MaRtRIR. RoPedmpee #3hresBlRRT Rt HRe A b a ASBRIRS Biodprie
may%%dﬂ%ﬂ%gg%si@@wmnw@ﬁmmsamaﬂ%ﬁ, PeRZeyolrEiRu by
e

trityl,"benzyl or tetrahydropyranyl group, 25 suitable protecting growgégru!a

a cafPERYPGRWR SR the HRFRARASHOM FRIARP RS ClIEDERY

benzyd o 1¢RBYSFRBI BWHSHth SHifRBleoREAetinOaimmS, Witan
amino, alkylaming or imino group might be the acetyl, trifluoroacetyl,

benZeRABRHEE SABBRSTAdRBHEy carbonyl, 30 benzyloxycarbonyl,

benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group and

fHE
, (XXB)

wherein Z* denotes a nucleofugic leaving group, for exampie a chlorine,
bromine or iodine atom, a tosylate, triflate or mesylate group, and £
denotes a hydroxyl, amino or Cy.z-alkylamino function and n is a number
between 2 and 4, while individual methylene groups may additionally be
substituted according to the description mentioned hereinbefore, and
subsequent intramolecular cyclisation by alkylation of the anilige nitrogen
while cleaving the nucleofugic leaving group Z*, folliowed by
saponification of the nitrile or Cq_s-alkoxycarbonyl group 72 and optionally
further reaction of the resulting carboxyl group fo form a reactive

carboxylic acid derivative of general formuia XIIL.

The carbamoytation is conveniently carried out in a solvent or mixture of
solvents such as benzene, chiorobenzene, toluene, xylene, glycoldimethylether,

diethyleneglycoldimethylether, dimethylformamide, N-methylpyrrolidinone,
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additionally, for the amino group, the phthalyl group. Other protective
groups and their cleaving are described in T.W. Greene, -78- P.G.M.
Wauts, "Protecting Groups in Synthesi&3, Wiley, 1991 and 1999. Any
protecting group used may optionally subsequently be cleaved for
example by hydrolysis in an aqueous solvent, e.g. in water,
isopropanol/water 5 tetrahydrofuran/water or dioxane/water, in the

rese é d su h aS!trlﬂl{OI‘OB.CGII |d h troccrillorl C|dr
tetE%ﬁB nga % ‘3 ress% C& 65 ke Nme a b%}e%Uc 2 fihiim
tetwmmwm%dmmmmmeh%ﬁbﬁdallo;ibyomhemsplWF@;_g-
in the pr dotrimeth mperat res
aikg}gd 8‘?\? éB@I‘ HORS {1¥ %r‘% eenﬁi% %aié‘ ?{t CShple at

, prefer peraturé and 50C. Flow Ver,

tem;tmawtembﬁiwmﬁm*ﬁ&lmdﬁﬁﬁy@xbcﬁﬂammpbumm@em@@nd 150°C.
hydr eno cally, for eXa I t ny\ n |n
ThE AL e it b S KR iR gousr

o ﬁilaaneﬂnﬂhyiemmmﬁamdshme}thylformamlde, dimethylformamide/acetone
or glacial acetic acid, optionally with the addition of an acid such as
hydrochloric acid at temperatures between 0 and 50C, but preferably at
ambigint tempeisstion aradaibediydrogeonpressuiedbfeneraldarmula
preferably, however, 1 to 5 bar. 20 A methoxybenzyl group may also be
cleaved in the presence of an oxidising agent such as
cerium(IV)ammonium nitrate in a solvepisuch as geethylene chloride,
acetonitrile or acetonitrile/water at temp 25 0f between 0 and 50C,

cleaved in the presen ke Ta solvent such as
methylene chloride at temperatures tween,-35 and -25C. A
2,4-dimethoxybenzyl group is pref ]y clé%ved in trifluoroacetic acid in
the presence of anisol. 30

» (XXM}

wherein R and R? are defined as described hereinbefore, Z* denotes a
nitrile, Cq.s-alkoxycarbonyl or carboxyl group, £ denoles an
aminocarbonyl, aminosulphonyl or amino group optionally substituted
according to the description mentioned hereinbefore or a carbony! or
sulphonyl group or an oxygen or sulphur atom or a bond, whilte m and o
independently of one another denote identical or different numbers
between 1 and 3 which may be obtained by a sequence of alkylation and
acylation / sulphonylation / carbamoylation / suiphamoyiation with
corresponding reagents by the methods already described herein or
known from the literature, foliowed by saponification of the nitrile or
Ci.s~alkoxycarbonyl group 72 and optionally further reaction of the
resulting carboxyl group to obtain a reactive carboxylic acid derivative of

general formula XIii.

The cycdlisation by a reaction of metathesis is conveniently carried out in a
solvent or mixture of solvents such as benzene, chlorobenzene, toluene,

xylene, methanol, ethanol, propanol, diethyl ether, fert.-butyl-methyl-ether,



A tert.butyl or tert.butyloxycarbonyl group is preferably cleaved by treating
with an acid such as trifluoroacetic acid or hydrochloric acid, optionally
using a -79- solvent such as methyleng chloride, dioxane or ether. A
phthalyl group is preferably cleaved in the presence of hydrazine or a
primary amine such as methylamine, ethylamine or n-butylamine in a
solvent such as 5 methanol, ethanol, isopropanol, toluene/water or
dioxane at temperatures between 20 and 50C. An allyloxycarbonyl group

tetiglysobaay Mwwq&&mﬁm&ﬁwmmthyieﬂegiycoldimethyiether,
dineliissrinhenyinhosahiePiRgAsHO) drsipr abbn it aQlusnsgHeh as

10 tétrahydrofuran and preferably in the presence of an excess of a base

sulpishans, msineane shieridg; e fRPEHMPEY MR DYldine, in the
nraifecRieicrabiyat anhicht %m%ara&a{s@rsdmﬂ%&%mﬁmmﬁ@y

treating with a catalytic amount o

5  dichiorerpibagiprbéhHisspaiativmaithbadatalustbridpradiigseadueous
s?@@,@—h%@tﬂm thaigEestieSyRhR REp8iHRI ABASy clo-

o /4-diazabicyclo[2.2.2]Joctane at températures between 20 and 70C.
hexdphpshiReorythniim itnthesnaiatiniianbhs gralal ) Breraaiieat

terlp =i Kl QRIGIakPURIZ 34}, il heiaramPeateRared fid 150°C,
example analogously to K. Maekawa, J. Ohtani, Agr. Biol. Chem. 1976,

coRuemigNihouNdey RibIBBUIIRAEDRTRIAR BIRXRERRIHARAR | obtained
10 may be resolved into their enantiomers and/or diastereomers. Thus, for
example, the compounds of general formula | obtained which occur 25 as
(eracelRAEIEHIQFRRABAHRRTBY It ESRAGAABEIYR (cf. Allinger N. L.
and Eliel E. L. in "Topics in Stereochemistry"”, Vol. 6, Wiley Interscience,
1971) into their optical antipodes agd cogppounds of general formula |
with at least 2 asymmetric car
f

sonfatons may be resolved into their
diastereomers on th& \basis o

i heir sical-chemical differences using

methods known per

, (AXIH)
15  wherein A, Band R' to R® are as hereinbefore defined:

acylation of a compound of general formula

R R’
1
Z\!\H 5
.RS ’ (”)
20
wherein B and R® to R are as hereinbefore defined and Z' denotes the

hydrogen atom,

with a carboxylic acid or a reactive carboxylic acid derivative of general formula
25
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compounds are obtained in racemic form, they may subsequently be
resolved into the enantiomers as mértioned above. -80- The enantiomers
are preferably separated by column separation on chiral phases or by
recrystallisation from an optically active solvent or by reacting with an
optically active substance which forms salts or derivatives such as e.g. 5
esters or amides with the racemic gompound, particularly acids and the
iereof, and separating the
diastereomeric mixture qf-saits rd'i(atives thus obtained, e.g. on the
bility. whilst the free antipodes may be
released from the pur stereomeric salts or derivatives by the action of
suitable agents. Optically 10 Qctive acids in common use are e.g. the D-
and L-forms of tartaric acid Br dibenzoyltartaric gg’@” i-o-tolyltartaric acid,
malic acid, mandelic acid, camphorsulphonic acid, glutamic acid, aspartic
acid or quinic acid. An optically active alcohol may be for example (+) or

whérsMeNtRo!l 3Rd AR QRIIGRINACTVSAGYE SEANRINANIBESINGL0S (B or

(-)-menthyloxycarbonyl, for example. 15 Furthermore, the compounds of
Crsoxy BroaiPoe BeiResRaPID AHaBRSYIMerEspYarticularly for
pharmaceutical use into the physiologically acceptable salts with

inorganic or organic acids. Acids which may be used for this purpose
TharRayeiRs isxarrpreigaliytbiecheld WidrBbrafrsasadiag ﬁPrﬁJﬁ’@‘élfid,

anhRRIMRIRARESHIPhANi: BRI s RREBANEHE sib N AM-ASIIrRUesifieACid,

lactic acid, citric acid, tartaric acid or maleic acid. Moreover, if the new
tetragHpdtdRds Bl ASHADY SEitR CiRaRs fiBlizS e ol ney Aralgnirils),
dimibgssitachhRigenLedrRMModRarRit s Hersal JYiBLIPREIAC 8pRS-RISARIEhe

bases, particularly for pharmaceutical use into the physiologically

PregREERtRb RSN IRSIESY QRN IR St PRERIHIGSLRIYEEE 160 and
200exaBRlepraferably at temperatures between -10 and 160°C.

The acylation may, however, aisc be carried out with the free acid, optionally in
the presence of an acid-activating agent or a dehydrating agent, e.g. in the
presence of isobutyl chloroformate, thionyl chioride, trimsthyichiorosilane,
hydrogen chioride, sulphuric acid, methanesulphonic acid, p-toluenesulphenic
acid, phosphorus trichloride, phosphorus pentoxide, N N'-dicyclohexyl
carbodiimide, N,N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide or
1-hydroxy-benzotriazole, N,N-carbonyldiimidazole, O-(benzotriazol-1-yl}-
N.N.N N-tetramethyl-uronium tetrafiucroborate/N-methyimorpholine,
O-(benzotriazol-1-vi-N,N,N | N-tetramethyl-uronium tetrafluoroborata/N-
ethyldiisopropylamine, O-pentaftuorophenyl-N,N,N’ N-tetramsathviuronium
hexafluorophosphate/triethylamine, N, N -thionyidiimidazole or
triphenyiphosphine/carbon tetrachloride, at temperatures between -20 and

200°C, but preferably at temperatures between -10 and 160°C.

Other methods of amide coupling are described for example in P.D. Bailey, 1.D.

Collier, K.M. Morgan in "Comprehensive Functional Group interconversions”,
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sodium hydroxide, potassium hydroxide, cyclohexylamine, ethanolamine,
diethanolamine and triethanolamine. so As already mentioned, the
compounds of general formula | as wel as the tautomers, the
enantiomers, the diastereomers and the physiologically acceptable salts
thereof have valuable pharmacological properties, particularly -81- an
antithrombotic activity, which is preferably based on an effect on thrombin
or factor Xa, for example on a thrombin-inhibiting or factor Xa-inhibiting

Vcﬁcﬁviﬂﬂgﬁlzégfolgﬁﬁﬂm@gﬁ'the aPTT time and/or on an inhibiting

effect on related serine proteases such as e.g. urokinase, factor Vila,
factor IXa, factor Xia and 5 factor Xl la. The compounds

listed.in the
oo RSHIE SRR F BRI R UER I B el KB B
factorvfmapdnliemsodMMeteedirEAzBnmiiretin Réaserampataibefore

e CORUIECE R SRS S RO B BT i S g

photeretrigallyatd0dd e tisnsapadionalie wiMchdiviyiefibe.any ymeies
used. The inhibition of the enzyme actiyity by the test 15 subst in
et e QO B BRI ADVBHO UV et st o
test girbsiansepdifianitns sheHESMascotiatrdd as theicerteaiaiofoup:
which inhibits the factor Xa used by 50 %. Material: 20

Tris(hydroxymethyl)-aminomethane buffer (100 mMol) and sodium

trepieniste 8l -3l s gt 8 ubphis rbaatitnl dfummsAdbund P (rei@aMormula

protease-free Factor Xa (Calbiochem), spec. activity: 217 |lU/mg, final
concentration: 7 IU/ml for each reaction mixture 25 Substrate S 2765
(Chromogenix), final concentration: 0.3-mMM/I (1 KM) for each

/
H (OOXV),

wherein Z° denotes the hydrogen atom, the methyl group or a protective group
such as for example a trimethyisityl, ferf.-butyl-dimethyisilyl, ferf.-butyi-
diphenyisily! or triisopropyi groéjp, which can then be cleaved,

with a compound of general formula (il}, OCAV), (Vil), (V) (X1} or (XX,
wherein A, B and R' to R” are as hereinbefore defined and R® denotes a

bromine or iodine atom or the triflate, boric acid or boric acid ester group.

The reaction is preferably carried out in a solvent or mixture of solvents such as
acetonitrile, diethy! ether, tetrahydrofuran, dioxane, water or dimethylformamide
or a mixiure of solvents in the presence of a palladium catalyst such as for
example bis(iriphenylphosphine)-paltadium{iljchoride, palladium(it}-{1,1'-bis-
(diphenyiphosphino)ferrocene]-chloride or tetrakis-(friphenyiphosphine)-
palladium(0) in the presence of a base such as triethylamine, N-isopropyl-
diethylamine, N,N-diisopropyl-ethylamine, potassium-fert.-butoxide, sodium
carbonate or caesium carbonate, optionally in the presence of ligands such as
triphenylphosphine, tri-o-tolylphosphine, tri-fert.-butylphosphine, 1,3-bis-
(diphenylphosphino}-propane, 2,2"-bis-(diphenylphosphino)-1,1'-dinaphthyl, 1,1'-
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reaction mixture Test substance: final concentration 100, 30, 10, 3, 1, 0.3,
0.1, 0.03, 0.01, 0.003, 30 0.001 Mol/l Procedure: -82- 10 pi of a
23.5-times concentrated starting seldifon of the test substance or solvent
(control), 175 pl of TRIS/HSA buffer and 25 pl of a 65.8 U/L Factor Xa
working solution are incubated for 10 minutes at 37C. After the addition of
25 pi of S 2765 working solution (2.82 mMol/l) the sample is measured in

. > > t
S e e e e of 2
trarzsiﬁmmahgommksgméﬁeﬁ@m@mmﬁmﬁ@ﬁﬁ@sw@mm
cop?@?@iﬁ&@%t%dgap 1OHHRE A HPSOSQRUNHYBLEYR (Y 2@3@95\%?9\(%13?5/ at

ubstance concentration). 15 4. Determining the IC50 by interpolating the
temparaiBgs iisiupes eonzea PRl onYnetharaesagcictasy dirnesnhees3of.
alsSKNBIHRR M echmaNBrs R DA an iRDu@ IV 0Tdesa aApol 0

pmoi/ The compounds prepared according to the invention are
Pergamesllyasd, (SIERatbdSHitliew of their pharmacological properties the

new compounds and the 25 physiologically acceptable salts thereof are

suitable for the prevention and treatment of venous and arterial
Anyisibhpstie diveausIR pERSED TGUsRas R e praiceistinatamie i samesfesably

cledREP 19 ¥8IN4RIUPRARIS IO PEBHAINIAG JERCHURIAES FEIRRASSthano!,

_operations or angioplasty (PT(C)A), and occlusion in peripheral arterial
IsopfieBaRek, anfiapepiosAnRgaHa sy puIRTcHEIgthyiformamide in the

presence of a base such as lithium hydroxide, sodium hydroxide, potassium
carbonate or sodium methoxide. For cieaving in organic solvents such as for
example diethyl ether, tetrahydrofuran, dimethylformamide or dichloromethane
it is also possible to use fluoride reagents, such as for example
tetrabutylammonium fluoride, lithium fluoride or potassium fluoride, optionally

with the addition of a complexing agent such as 18-crown-6-ether.

In the reactions described above any reactive groups present such as hydroxy,
carboxy, amino, alikylamino or imino groups may be protected during the
reaction by conventional protecting groups which are cleaved again after the
reaction. For example, a suiiable protecting group for a hydroxy group may be
the methoxy, benzyloxy, trimethyisilyl, acetyl, benzoyl, tert.butyl, trityl, benzyl or
tetrahydropyranyi group,

suitable protecting groups for a carboxyl group might be the trimethyisilyl,

methyl, ethyl, ter{.butyl, benzyl or tetrahydropyranyl group,

suitable protecting groups for an amino, alkylamino or imino group might be the
acetyl, trifluorcacetyl, benzoyl, ethoxycarbonyl, tert.butoxycarbonyl,
benzyloxycarbonyl, benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group and
additionally, for the amino group, the phthalyl group.

Other protective groups and their cleaving are described in T.W. Greene,
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30 embolism, disseminated intravascular coagulation and severe sepsis,
for preventing and treating DVT in patients with exacerbation of COPD,
for treating ulcerative colitis, for treatng and preventing coronary
thrombosis, for -83- preventing stroke and the occlusion of shunts. In
addition, the compounds according to the invention are suitable for
antithrombotic support in thrombolytic treatment, such as for example
with alteplase, reteplase, tenecteplase, staphylokinase or streptokinase,
P-G@ﬁ-ﬁ%vtmﬁf?g’quéit@rﬁfr@éi@rﬁs%‘&ﬂé?%sp iV foP e VElion and
treatment of ischaemic incidents in patients with all forms of coronary
heart disease, for preventing metastasis and the growth of %J}{;{%EI‘S and

AnyirareFing g prR SSEMaY QRURBAINARRIR 1PN BR AP ¥ ggpmple

by RVEMADURGIRRM BeRELEeHmaioid altititatier Risyasinganhiteating
fibrin-dependent tissue adhesions and/or the formation of scar tissue 10
fetrahm%ﬁ%‘ﬁﬁ@fﬁéWﬁé‘&ﬁW@tﬁfoé%E@é?rﬂ?@Wé@rﬂ@&'fﬁﬁ&%‘%{%ﬂ?he

riffbysiglogicall aggariabie s ksihereakinty-eeadre dithetapesrisalhcinof an
conjunction with acetylsalicylic acid, with inhibitors of platelet aggregation
alkaf 1P b B e A BRIOIBAVIGHES: (o5 WP RS Gt badcas o

hyd ke b?@tﬁ@%aﬁkﬂm@bwlﬁgﬁﬁ@ peibaiers Gniddokibiotsyisitaee, at
clotting system and 15 the recombinant an?lo ues thereof (e.q. Proteln,sg,

temperatipRiaRivERY, WARiIHABitor OGRS nﬁghi?éﬂ%%’am %i%ﬁ%? n

andclapigogrel, ticlopidine), with P2T receptor antagonists (e.g. cangrelor) or
with combined thromboxane receptor antagonists/synthetase inhibitors
(e.g. terbogrel). 20 The dosage required to achieve such an effect is

HoRBREPPHBENAN O Romalka s eahly B0t te lolyng/sgbis cieaved
intravenous route, and 0.03 to 30 m%lip\ CPreferabI){ 0.1to 10 m?g/l%gabe/ata[ o
hycspReBatdicRlBa AT EXRMBIRIG R EREREIT AN SRPSP il Y
sudPHEROSAIABRIBNERGDES i8f dasoiuant prepasethasitantingstb dnel imdeyition
acar B e N R ae i PIeL AR PR IR tic acid,
optionally with the addition of an acid such as hydrochioric acid at temperatures
hetween 0 and 50°C, but preferably at ambient temperature, and at a hydrogen

pressure of 1 to 7 bar, preferably, however, 1 to 5 bar.

A methoxybenzyl group may also be cleaved in the presence of an oxidising
agent such as cerium{IV)ammonium nitrate in a solvent such as methyiene
chioride, acetonitrile or acetonitriie/water at temperatures of between 0 and

50°C, but preferably at ambient temperature.

A methoxy group is expediently cleaved in the presence of boron fribromide in a

solvent such as methylene chioride at temperatures between -35 and -25°C.

A 2 4-dimethoxybenzyl group is preferably cleaved in trifluoroacetic acid in the

presence of anisol.

A tert.butyl or fert.butyloxycarbonyt group is preferably cleaved by treating with

an acid such as trifluoroacetic acid or hydrochloric acid, optionally using a
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with one or more inert conventional carriers and/or diluents, e.g. with corn
starch, lactose, glucose, microcrystalline cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaff@acid, water, water/ethanol, 30
water/glycerol, water/sorbitol, water/polyethylene glycol, propylene glycol,
cetylstearyl alcohol, carboxymethylcellulose or fatty substances such as
hard fat -84- or suitable mixtures thereof, to produce conventional galenic

reparations such gs plain or.coated tablets, cgapsules, powders,
o R 0 P SRR e ORd 22 5 5 STHER follow are intended o
illustrate the invention without 5 restricting its scope: Experimental section
a rule, meltin ints, IR, UV, 'H-NMR and/or mas ctra have been
R S R e
amiaktesobese robthinechisngtreddyrimade sHinatgehtifd-264 dhiCepiotesiiEs

erck, D rmst?dt Iltem no. 10?714 without chamber saturation. The Rf
i) iSO 3} d

M u%%i’o Ahed imdar aenor%atr%e %\ﬁ}o{v\‘/’vaeteef gedmmea %{gg}?gér\%wr.%gde

bebkeamiimoxid®B8D. F254 TLC plates (E. Merck, Darmstadt, Iltem no.
1.05713) without chamber saturation. The 15 Rf values obtained under
the name Reversed-phase-8 were determined using ready-made RP-8
ArF2BASKTLE nbatd g(EuM BT cle Daxtnisiatigdteg withlalGgal)tiovithrenint of
. ration.. The rafi iven for luants.refer to units b
o BT R e T O MBI B S e
tetraingireilicargehduppliechbly Melisrphititmore (MATBREXEMB5-Basensldh as
mé%?n%g He QPQ%@&‘%@&H’& SPESH §g rﬁxﬂ%@'é}é%e%ﬂ%e?ﬁﬁmﬁ t? Fofe rably
compound in"question IS a pure Stereoisomer or a mixturé of enahtiomer
at ambitiatterepareturTrantblowerpatbevigdensriy reading thiéth a catalytic

inti : _ | DIP
A e S b T R B et such s
aqueous sthanol and optionally in the presence of a base such as

1,4-diazabicyclof2.2.2]octane at temperatures between 20 and 70°C.

Compounds of general formulae (1), wherein the group B’ is represented by a
group of general formuta (Hl), and (IV) may be prepared for example
analogously to K. Maekawe, J. Ohtani, Agr. Biol. Chem. 1976, 40, 791-798.

Moreover the compounds of general formula | obtained may be resolved into

their enantiomers and/or diastereomers.

Thus, for example, the compounds of general formuia | obtained which occur
as racemates may be separated by methods known per se (cf. Allinger N. L.
and Eliel E. L. in "Topics in Stereochemistry”, Vol. 6, Wiley interscience, 1871}
into their optical antipodes and compounds of general formula | with at least 2
asymmetric carbon atoms may be resolved into their diastereomers on the
basis of their physical-chemical differences using methods known per se, e.g.
by chromatography and/or fractional crystailisation, and, if these compounds
are obtained in racemic form, they may subsequently be resolved into the

enantiomers as mentioned above.



10

15

20

25

30

DMF N,N-dimethylformamide sat. saturated 3o h hour(s) i. vac. in vacuo
conc. concentrated -85- NMM N-methyl-morpholine NMP
N-methyl-pyrrolidin-2-one 0 ortho Pfé'
O-pentafluorophenyl-N,N,N,N'tetrame yIuronlum 5 hexafluorophosphate
PPA propanephosphonic cycloanhydride quant. quantitative Rf retention
factor Rt retention time 10 rac. racemic TBTU
O-(benzotriazol-1-yl)-N,N,M,M-tetramethyluronium tetrafluoroborate TEA
triethylamine TFA trifluoroacetic acid 15 THE tetrahydrofuran tent.

T A SaE e o T e Sl

Dhmsmdmmrya)amm:zfmn mma:miecawg@ﬁwacsomtér@rmv@actmg with
an @%‘%%2’&"@5 NRIBE A28 dIRER 2sraydeinctar LReiakowing wasysed as

ile phase:
esters or amides with the racemic compound, particularly acids and the

activated derivatives or alcohois thereof, and separating the diastereomeric
mixture of salts or derivatives thus obtained, e.g. on the basis of their
differences in solubility, whilst the free antipodes may be released from the pure
diastereomeric salts or derivatives by the action of suitable agents. Optically
active acids in common use are e.g. the D- and L-forms of tartaric acid or
dibenzoyltartaric acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic acid. An optically
active alcohol may be for example (+) or (-}-menthol and an optically active acvi

group in amides may be a {+)- or (-}menthyloxycarbonyl, for exampie.

Furthermore, the compounds of formula | may be converted into the salls
thereof, particularly for pharmaceutical use into the physiologically acceptable
salts with inorganic or organic acids. Acids which may be used for this purpose
include for example hydrochloric acid, hydrobromic acid, sulphuric acid,
methanesulphonic acid, phosphoric acid, fumaric acid, succinic acid, lactic acid,

citric acid, tartaric acid or maleic acid.

Morsover, if the new compounds of formula | contain a carboxy group, they may
subsequently, if desired, be converted into the salts thereof with inorganic or
organic bases, particularly for pharmaceutical use into the physiologically
acceptable salts thereof. Suitable bases for this purpose include for example
sodium hydroxide, potassium hydroxide, cyclohexylamine, ethanolamine,

diethanolamine and triethanclamine.

As already mentioned, the compounds of general formuia | as well as the
tautomers, the enantiomers, the diastereomers and the physiologically

acceptabie salts thereof have valuable pharmacological properties, particularly
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A: water with 0.1 % trifluoroacetic acid 25 B: acetonitrile with 0.1%
trifluoroacetic acid time in min %A %B flow rate in ml/min 0.0 955 1.00
0.19551.00 5.12981.00 306.5-8981.007.0955 1.00 -86- The
stationary phase used was a Waters column X-Terra TM' MS C18 3.5 pm,
4.6 mm x 50 mm (column temperature: constant at 25C) The diode array
detection took place in a wavelength range from 210-500 nm Range of

- ion: m/ The HPLC .
an S UG SR A B et e3e S el o (Smbin or
faciollovdnpcexditgs aara Thoonwith-mrkbiéingany facty, XGilsohild® i activity, on

| i . he mobile. -
= e o U BT A g e S R el feo
seldpB fltviaasesnshtimis 4.5.0.0008 8984 aaieglkofaceba Jader Bl and
t2c08 §4,,6.5 95 5 0.4 20

The compounds listed in the experimental section were investigated for their

effect on the inhibition of factor Xa as follows:

Method:

Enzyme-kinetic measurement with chromogenic substrate. The quantity of p-
nitroaniline (pNA) released from the colourless chromogenic substrate by
human factor Xa is determined photometrically at 405 nm. It is proportional to
the activity of the enzyme used. The inhibition of the enzyme activity by the test
substance (in relation to the solvent control) is determined at various
concentrations of test substance and from this the ICs is calculated, as the

concentration which inhibits the factor Xa used by 50 %.

Material:
Tris(hydroxymethyl}-aminomethane buffer (100 mMol} and sodium chioride (150

mMol), pH 8.0 pius 1 mg/mi Human Albumin Fraction V, protease-free

Factor Xa (Calbiochem), spec. activity: 217 1U/mg, final concentration: 7 IU/m|

for each reaction mbdure

Substrate S 2765 (Chromogenix), final concentration: 0.3 mM/!t (1 KiM) for each

reaction mixture

Test substance: final concentration 100, 30, 10, 3, 1, 0.3, 0.1, 0.03, 0.01, 0.003,
0.001 phiol/

Procedure:



10

15

20

25

30

The stationary phase used was a Waters column X-Terra'T* MS C18 2.5
pm, 2.1 mm x 50 mm (column temperature: constant at 25C) The diode
array detection took place in a wavelgggth range from 210-550 nm 25
Range of mass-spectrometry detection: m/z 120 to m/z 1000. -87-
Example 1 3-chloro-N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl)-4-([1,4jdiazepan-I-yl)- benzamide 5 O N JN H
Hw~Cl NJCIH (a)

1 O@(@Maﬁﬁa&tﬁﬁmdﬁmﬁml@ﬂiﬁ&lﬁiﬂ‘@ré%@ﬁ@b itrifeed st guyBetaneeipr

chjoro-4- fI or Z0, 7
SOl 0 Hiirohar 9L LA 5 PP bR ST P hanrs & Ui arign Xe
wdh&nmedufﬁdﬁ av@pwaﬂmﬂedbfmn iala:unam:ktlae%ému&ﬁsrdhbecﬂmﬁimn of
dichloromethane. The or d twice with Water drl
ST S AR A TE T P En LS U L
ph@@ﬁﬁ%@ewgmﬂtmméﬁ@@mlﬁtflwﬂm ¥6r\6oll saahg( 20 %rBf value:
0.20 (silica gel; dichloromethane/ethanol = 50:1) (b)

3-chloro-4-(11,41diazepan-I-yi)-benzoic acid The residue obtained in
Eviakasaple 1 a (7.50 g, 27.0 mmol) is refluxed for 8 h in 50 20 ml 25%
potassium hydroxide solution. Then the mixture is adjusted to pH 5 with
conc. hydrochloric acid. The solid precipitated is filtered off, dried and
1. DBhatmisrgiedavithalhany imowpariiiesh@D/minutes) over 21 measuring

points.
2. Determining the % inhibition based on the solvent control.
3. Plotting a dosage/activity curve (% inhibition vs substance concentration).

4. Determining the ICsp by interpotating the X-value (substance concentration)

of the dosage/activity curve at Y = 50 % inhibition.
All the compounds tested had an 1Csg value of less than 100 pymol/L.

The compounds prepared according to the invention are generally well

folerated.

in view of their pharmacological properties the hew compounds and the
physiologically acceptable salts thereof are suitable for the prevention and
treatment of venous and arterial thrombotic diseases, such as for example the
prevention and treatment of deep leg vein thrombosis, for preventing
reocclusions after bypass operations or angioplasty (PT(C)A), and occlusion in
peripheral arterial diseases, and for preventing and treating pulmonary
embolism, disseminated intravascular coagulation and severe sepsis, for
preventing and treating DVT in patients with exacerbation of COPD, for treating

ulcerative colitis, for treating and preventing coronary thrombosis, for
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Yield: 5.60 g (81 %) Rf value: 0.0 (silica gel; dichioromethane/ethanol =
9:1) 25 (c) methyl 3-chloro-4-(11,41diazepan-I-vi)-benzoate The residue
obtained in Example 1 b (3.00 g, 11.&8unol) is suspended in 100 ml of
methanol and hydrogen chloride is piped in over 1 hour with stirring and
heating to reflux temperature. Then the mixture is evaporated down i.
vac., the -88- residue is combined with 5% sodium hydrogen carbonate

lution and extracfed 3 ti ith dichl thane, Th bined
PRSI 2he fVRLP S0AL AN AR PR B e FRERRGS

acofelisyapanatipiventae irdustieibresoteshittirotitatic mope e i cAROADDIvtic
Yield: 2.25 g (71 Oog Rf valye: 0. ili aégegt; dich orometha?r\%]e/ thanol =

.10
tretineny SHsh 525 SXRAIRS I BFBRE PR G (T HER IS B =
sta%ﬁ%/%?ir;&éﬁ%ﬁ'rrméptoﬁﬁ)aw,(?rme%%rﬁk?j@-f@r&yte(ﬂ?%ét@mmﬂéﬁer
-vi)-3-chloro-benzoate The residue obtai in Example.1 ¢ (1.000,3.72 .
PTG or TS T G2 (Bl B0 G ECLR CIeper M g it
alidighteromethanerahd dhieti€:83q (3. 0aventiglintestshatid pyxdtashanalth of

o AT AL LRSI 15 R T e A R

ﬁbwiﬂ:*py\m_enrdv@dtmmwwmmglMdi@u&hﬁtﬁa@{dpmémﬁ@ and
B A e e R G e  C
angdhdighlorstingthaneie thaaiihg 513 s36 € T 2EIN20M (303 Sah i Hes
phffg% gg{ga:i&Mgckcl;)ept:ag?eg/s% %'E%@Perci)?eni%?}%%e&sed therapeutically in
conjunction with acetylsalicylic acid, with inhibitors of platelet aggregation such
as fibrinogen receptor antagonists (e.g. abciximab, eptifibatide, tirofiban,
roxifiban), with physiological activators and inhibitors of the clotting system and
the recombinant analogues thereof {e.g. Protein C, TFPI, antithrombin), with
inhibitors of ADP-induced aggregation {(e.g. clopidogrel, ticlopidine), with P,T
receptor antagonists {e.g. cangrelor)' or with combined thromboxane receptor

antagonists/synthetase inhibitors (e.g. terbogrel).

The dosage required to achieve such an effect is appropriately 0.01 to 3 mg/kg,

preferably 0.03 to 1.0 mg/kg by intravenous route, and 0.03 o 30 mg/kg,

preferably 0.1 to 10 mg/kg by oral route, in each case administered 1 1o 4 times

a day.

For this purpose, the compounds of formula | prepared according to the
invention may be formulated, optionally together with other active substances,
with one or more inert conventional carriers and/or diluents, e.g. with corn
starch, lactose, glucose, microcrystalline cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water, water/ethanol,
water/glycerol, water/sorbitol, water/polyethylene glycol, propylene glycol,

cetylstearyl alcohol, carboxymethylcellulose or fatty substances such as hard fat



10

15

20

25

30

(e) 4-(4-N-Boc-[1 4]diazepan-I-yi)-3-chloro-benzoic acid 0.60 g (1.63
mmol) methyl 4-(4-N-Boc-[1,4]diazepan-1-yl)-3-chloro-benzoate 25 are
dissolved in 10 ml of methanol, com@'aqd with 4 ml 2-molar potassium
hydroxide solution and stirred for 3 hours at 40C. Then the mixture is
evaporated down i. vac., the residue is diluted with distilled water, acidified
with saturated potassium hydrogen sulphate solution and extracted 3
times with ethyl acetate. The combined organic phases are dried over
or suiiie suiphuesdderaaictnosptuseraseoabonMcRiane risiR@lons such
fr . A o NP
S R W e e S e
(354.84) (f) 4-(4-N-Boc-[1,4]diazepan-1-yi)-3-chloro-N-[(1
Th@éﬁ%@@ﬁl}ﬂmﬁ bengiidazoltaiysth Wb banzamideha2im@ o without
mmol) 4-(4-N-Boc-[1,4)diazepan-1-yl)-3-chloro-benzoic acid are
regifispeadedsitePs ml THE and after the addition of 546 mg (1.70 mmol)
TBTU and 646 mg (5.0 mmol) DIPEA stirred for 30 minutes at ambient
temperature. Then 403 mg (1.50 mmol) (1

Exgpainsofideettidienzimidazol-2-yl)-ethylamine 1o dihydrochloride are

added and the mixture is stirred for a further 16 hours at ambient
temperature. It is then evaporated down i. vac., the residue is dissolved in

Asariplacaatingeciriad R phdsei\dEhaadah mess SaBRt RyRYg Sipen
obEARAN iR el WirRARAMAIREARLENeshRMe SAHHMsLIRNERIR, Aftealues were

evaporation i. vac. the residue remaining isTgturified by chromatography

obtgingr-HRg [@atigrengatien YR foumn dihepigity) tedgEclog mmstadt,

itefP D)4 Wit 46 3R 63 3R \@leala?). BHisRgehlues obtained under the
dichloromethane/ethanol = 19:1) C25H31C12N503 (532.48%
name Alox were determined using ready-made aluminium oxide 60 Fasq TLC

plates (E. Merck, Darmstadt, ltem no. 1.05713) without chamber saturation. The
R values obtained under the name Reversed-phase-8 were determined using
ready-made RP-8 Fasss TLC plates (E. Merck, Darmstadt, ltem no. 1.15684)
without chamber saturation. The ratios given for the eluants refer to units by
volume of the solvent in question. Chromatographic purification was done using
silica gel supplied by Messrs Millipore (MATREX, 35-70 um). If the
configuration is not specified in detall, it is unclear whether the compound in

question is a pure stersoisomer or a mixture of enantiomer and diastereomer.

The following abbreviations are used in the descriptions of the tests:

Boc tert.-butoxycarbonyl
DIPEA N-ethyl-diisopropylamine
DMSO dimethyisuiphoxide

DMF N, N-dimethyiformamide
sat. saturated

h hour(s)

i. vac. in vacuo

conc. concentrated
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Mass spectrum: (M+H)" = 532/534/536 (chlorine isotope) 20 (g)
3-chloro-N-((1 S)-1-(5-chloro-I H-benzimidazol-2-yi)-ethyll-4-
,/4ldiazepan-I-yi)-benzamide A solutigg of 610 mg (1.15 mmol)
4-(4-N-Boc-[1,4]diazepan-1-yl)-3-chloro-N-
[(1S)-1-(5-chloro-1H-benzimidazol-2-yi)-ethyl]-benzamide in 30 ml 25
dichloromethane is combined with 3 ml TEA and stirred for 3 hours at

bient temperature. Then jt is evaporated down i. vac., the residue is
Na\Men up inl%"gﬁ\?gﬁ’({‘é%@%ﬁi@ﬁed with 5% sodium hydrogen carbonate

NMelution angiwaigiimgradieghorairgodium sulphate. After evaporation i.

vac. the residue is purified by chromatography on silica gel (eluting
© gradient: p8f?§|%um ether/ethyl acetate 30 80:20 -> 50:50). Yield: 380 mg
PFIT7 %) Rf \@lyerfaliOdaiiseepgl- Aok it oneshaneiyanorigal) -90-
C2N23CI2N50 ﬁ432.3 Mass, spectrum: (M+H)" = 432/434/436 (chlorine
isotope) T &6 8\%8‘8 8&?1d was prepared analogously: 5 No.
PPgtructural formpimysidspassipeakisenhyalies Rt value Name 115
%+H) 0.13 N %}1%% 462/464/466 (silica gel, i N H (chlorine
UikhlorometEhe! aI—\“/i%otope) methanol = 9:1) N-[(1 R)-1-(5-chloro-1
R; H-benzimidatehitoyl febimethoxy-ethyl)-3-chloro-4-([1,4)-

R, RzePa Ly benzade

rac. racemic

TBTU O-(benzotriazol~1-y)}-N,N,N',N'-tetramethyiuronium
tetraflucroborate

TEA triethylamine

TFA triflucroacetic acid

THF tetrahydrofuran

tert. tertiary

¥ yield over all the steps carried out analogously as described

The HPLC/MS data for Examples 35 to 38 were obtained under the foliowing
conditions:

{a) Waters ZMD, Alliance 2690 HPLC, Waters 2700 Autosampler, Waters
966 diode array detector ‘

The foliowing was used as the mobile phase:

A water with 0.1% trifluoroacetic acid

B: acetoniirile with 0.1% trifluoroacetic acid

fimeinmin %A %B flowrate in ml/min

0.0 95 5 1.00
0.1 95 5 1.00
5.1 2 88  1.00
6.5 2 98  1.00

7.0 85 5 1.00
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Example 2 4-(4-N-Boc-piperazin-I-yl)-N-[(1 S)-1-(5-chloro-1

H-benzimidazol-2-yl)-ethyl)-3- 10 trifluoromethyl-benzamide O rN H CI

OUN~"((FFF O (a) 4-(piperazin-_]8 -3-trifluoromethyl-benzoic acid 15

37.9 g (195 mmol) piperazine hexahydrate are refluxed for 2 hours with

12.4 g (66 mmol) 4-fluoro-3-trifluoromethyl-benzonitrile suspended in 40

ml of ethanol. Then 13.7 ml (261 mmol) 50% sodium hydroxide solution

and 13.7 ml of water are added and the mixture is refluxed for a further
Tha.5thtiwnaanohiant atadhiestzélgieratood fomaXitiFires TS MGUTS s Theum, 4.6

43, | of cong. hydrochloric 20 acid are added.and the mixture is cooled
m%xl%@qugﬁorﬁﬁmﬁtg r\pvﬁﬁrét:tl?rﬁ%g@&f?%%grge%ipl ate obtained is suction
Thitltdiretk washetbteithicnitteaisramavied ete 4§66 mnige dooul 2650 nm

dryer for 24 hours. Yield; 20,8 titafi by m | 4-(piperazin-|
Rl P nasronEnPa o e BT o Bg s

4-(piperazin-l-yl)-3-trifluoromethyi-benzoic acid are stirred 16 hours in 50

mi e ' rechloric aci eV ation. of .the, reaction, ._.

O i B R S T e B N e Retaipe
undér tesfudidwiitly diestidjfietiser and dried at 60C in the circulating air 10

Yisld: 5.00.0.(769%) CI3HIEEINZO2 2 [HCI(288.27 4361 09) . -
Héﬁﬂﬁ;@sgsvﬁﬁe‘ﬁt%f%i'a\nﬁ% %I@I%} __%\. .Agsdiloha...%.e‘, _,0%\, array
detector.

The mobile phase used was:
A water with 0.1% TFA
B: acetonitrite with 0.08% TFA

timeinmin %A  %B  flow rate in mi/min

6.0 95 5 0.4
0.15 g6 b 0.4
4.65 2 98 0.4
6.0 2 88 €4
6.5 g6 o G.4

The stationary phase used was a Waters column X-Terra™ MS Cy5 2.5 pm, 2.1

mm ¥ 50 mm (column temperature: constant at 25°C)

The diode array detection took place in a wavelength range from 210-550 nm

Range of mass-spectrometry detection: m/z 120 to m/z 1000,
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Rf value: 0.58 (silica gel; cyclohexane/dichloromethane/methanol =
70:15:15 + 15 2% conc. ammonia solution) (c) methyl
4-(4-N-Boc-piperazin-1-yd)-3-trifluor@wethvl-benzoate 5.77 g (11.78
mmol) methyl 4-(piperazin-1-yi)-3-trifluoromethyl-benzoate are placed in
100 ml THE and combined with 4.47 g (20.5 mmol) di-cert. butyl 20
pyrocarbonate. After 40 hours stirring at ambient temperature under a
Exg%oﬁeﬁ] atmosphere the reaction mixture is evaporated down i. vac., the
is combined with water and sat. sodium chloride solution and
extracted with ethyl acetate. The combined organic phases are washed
ith w. isat - sedium, chlokid ution, dried over
- S e A R R L -
beqzaifiédeby chromatography on silica gel (eluting gradient: petroleum

gel; petroleum ether/ethyl acetate 7:3 + 1% conc. ammonia solution) 30
C181-123F31\1204 (388.39) Mass ect um: (M+H)"' = 389 -92- (d)
i

)

Q -henzoic acid 2.60 g (6.69
arbenyl-piperazm-1-yi)-3-
trifluoromethyl-benzgate aré dmgsolved in 164 of r nol and combined
with 12.3 ml (12.3 ramol) 1-maar sodium hydroxide solution. After 15
minutes a 5 further 1fJ 7l of methanol are added and the reaction mixture
is stirred for 42 hours at ambient temperature. Then the mixture is
evaporated down i. vac., the residue is combined with ice and acidified

(a)Withagetie asishilhe Amsiniiia- piainachis susipp diligned, washed with

water and dried in the circulating air dryer at 50C and in the drying pistol

4.64: 9 60U ROHCRIRI S Iupsoraazo sl 889427 g (30 mmol) N-1-
acetyl-[1,4]ldiazepan are stirred in 5.0 mi DIPEA for 6 hours at 80°C. Then the

mixture is evaporated down i. vac. and the residue is dissolved in
dichioromethane. The organic phase is washed iwice with water, dried over
sodium suiphate and evaporated down i. vac.. The residue is further reacted
without any more purification.

Yield: 7.50 g {90 %)

R¢ value: 0.20 (silica gel; dichloromethane/ethanol = 50:1)

(b)  3-chloro-4-(1 4ldiazepan-1-vi}-benzoic acid
The residue obtained in Example 1a (7.50 g, 27.0 mmol) is refluxed for 8 h in 50

ml 25% potassium hydroxide solution. Then the mixture is adjusted to pH 5 with
conc, hydrochioric acid. The solid precipitated is filtered off, dried and further
reacted without any more purification.

Yield: 5.60 g (81%)

Rf value: 0.0 (silica gel; dichioromethane/ethanol = 8:1)

{c)  methyl 3-chloro-4-([1.4ldiazepan-1-yl)-benzoate

The residue obtained in Example 1b (3.00 g, 11.8 mmol) is suspended in 100
mi of methanol and hydrogen chloride is piped in over 1 hour with stirring and

heating to refiux temperature. Then the mixture is evaporated down i. vac., the
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Rf value: 0.41 (silica get; petroleum ether/ethyl acetate = 1:1 + 1 % acetic
acid) C17H21F3N204 (374.36) Mass spectrum: (M-H)" = 373 15 (e)
444-N-Boc-piperazin-I-yI)-N-[(lS)-l:(géc_hIoro-1N-benzimidazo|-2-yl)-
ethyll-3-trifluoromethvl-benzam ide Prepared analogously to Example If
from 4-(4-N-Boc-piperazin-1-yl)-3- trifluoromethyl-benzoic acid, TBTU,
NMM and (1 S)-1-(5-chloro-IH- benzimidazol-2-yl)ethylamine in NMP and
subsequent purification by 20 chromatography on silica gel (eluant:

reghétre lieurprathingdetwiraseiatedibo: BRYirogetdcais Riv slolkfionRartdilkdracted

gel; petroleum, ether/ethyl a te = 1. E3N 552
L T e e Ty
sodNt{(l 8)ih@E«chlbrtdidberamaiaig 284 evsiictagmiperasn- Isyiwsher

trifluoromethyl-benzamide 5 J ~= F F F Prepared analogously to
’"eaé;l% ‘Bﬁ{é?‘fé*%%?é{ RY?En\EQ@%ﬁ%jéI}rlazin-1-y|)-N-[(1 S)-1-
Yidikchlafgl-tinzimidazol-2-yi)-ethyl]-3-trifluoromethyl-benzamide and

TFA in 1o.dichloromet ield;, 73% lye-. Q.28 (sili P
R MR O B e o e = bt 26 B horia)
Ca3H7CINLG, (268.75)

Mass spectrum:  (M+H)" = 269/271 (chlorine isotope)

(d}  methyl 4-(4-N-Boc-{1 4ldiazepan-1-yi)-3-chloro-benzoate
The residue obtained in Example 1c (1.00 g, 3.72 mmol) is combined with 0.53

g (3.80 mmol) potassium carbonate in 10 ml dichioromethane and then 0.83 g
{(3.80 mmol} di-tert. butyl pyrocarbonate are added dropwise. Then the mixiure
is stirred for 16 hours at ambient temperature. Then it is diluted with
dichloromethane, washed twice with water, dried over sodium sulphate and
evaporated down i. vac.. Purification by chromatography on silica gel is then
carried out (eluant: methylene chioridefethanot 99:1).

Yield: 1.34 g (98%)

R: value: 0.50 (silica get; dichioromethane/ethanol = 50:1)

C1sH25CINC4 (368.86)

Mass spectrum:  (M+H)" = 369/371 {chiorine isotope)

()  4-{4-N-Boc-[1.4]diazepan-1-vi}-3-chloro-benzoic acid
0.80 g {1.83 mmol) methyi 4-(4-N-Boc-{1,4]diazepan-1-yi}-3-chloro-benzoate

are dissolved in 10 mi of methanol, combined with 4 mi 2-molar potassium

hydroxide solution and stirred for 3 hours at 40°C. Then the mixture is
evaporated down i. vac., the residue is diluted with distilled water, acidified with
saturated potassium hydrogen sulphate solution and exiracted 3 times with
ethyl acetate. The combinad organic phases are dried over sodium sulphate
and concentrated by evaporation. The residue is further reacted without any
more purification.

Yield: 0.50 g (87 %)
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C21H21CIF3N50 * 2 CF3000H (679.93 / 451.88) 15 Mass spectrum:
(M+H)" = 452/454 (chlorine isotope) The following were prepared
analogously to the sequence describ8d in Examples 2 and 3: No.
structural formula yield mass peak(s) Rf value Name 4 (M+H)+ = 0.15
NX N 14% 482/484 (silica gel, i IH N (chlorine CH3COOC2H5 HN~F F F
isotope) /C2H50H 9:1 + NH3) N-[(1 R)-1-(5-chloro-1
25

R %Er]gﬁ@l '[?/%Lg:gﬁgfﬁ% enzHé%ft arbz{ No. st)ructural formula j
Mﬁé@;ﬁ@ér&(ﬁ)ﬁkf value Name 40 (M+H) = 0.20 4 13% 512/514
(silica gel, cN 1" H 01 (chlorine CH2CI2 HNJ F isotope) /C2H50H 9:1)
S)-1- ("5 chloro 1 H ben2|m|dazol 2- y|) 3 methylswphanyl propyl)-4-

() (pipdr&d % hioro-1H-
4-(4plasehl pige 4 Shef-chloro-
H-bénzimidazol-2-yi)-e riffluoromethyl-benzamide 0 NN

532 mg {1.50 mmol) 4 (4-N-Boc-{1,4]ldiazepan-1-yi)-3-chloro-benzoic acid are
suspended in 15 ml THF and after the addition of 546 mg (1.70 mmol) TBTU
and 646 mg (5.0 mmol) DIPEA stirred for 30 minutes at ambient temperature.
Then 463 mg (1.50 mmot) (1 S)-1-(5-chloro-1H-benzimidazol-2-yi-ethylamine-
dihydrochloride are added and the mixture is stirred for a further 16 hours at
ambient temperature. it is then evaporated down i. vac., the residue is dissolved
in ethyl acetate, the organic phase is washed with 5% sodium hydrogen
carbonate solution and water and dried over sodium sulphate. After evaporation
i. vac. the residue remaining is purified by chromatography on silica gel (eluting
gradient: petroleum ether/ethyl acetate: 80:10 -> 60:40).

Yield: 630 mg (79 %)

R¢ value: 0.50 (silica gel; dichloromethane/ethanol = 19:1}

CasHa1CiaNs03 (532.48)

Mass spectrum:  (M+H)" = 532/534/536 (chlorine isotope)

{(g)  3-chiore-N-[{1S)1-{5-chioro-1H-benzimidazol-2-vi}-ethyll-4-
{[1.4idiazepan-t-vi*-benzamide

A solution of 610 mg (1.15 mmol) 4-(4-N-Boc-[1,4]diazepan-1-yi)-3-chioro-N-

[(1S}-1-(5-chioro-1H-benzimidazol-2-yl}-ethyli-benzamide in 30 mi

dichioromethane is combined with 3 mi TFA and stirred for 3 hours at ambient

temperature. Then it is evaporated down . vac., the residue is taken up in ethyl
acetate, washed with 5% sodium hydrogen carbonate solution and water and
dried over sodium sulphate. After evaporation i. vac. the residue is purified by
chromatography on silica gel (eluting gradient: petroleum ether/ethyl acetate
80:20 -> 50:50).

Yieid: 380 mg (77 %)

Ry value: 0.10 (silica gel; dichloromethane/ethanol = 9:1)
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N-

-[(1S)-I-(5-chloro-1H-benzimidazol-2-yi)-ethyl]-4 10

(piperazin-1-yl)-3-trifluoromethyl- bengﬁmde -ditrifluoroacetate in 5 ml THE
o)

are combined with 0.23 ml (1.65 mm

TEA, 50 pl (0.70 m

mol)

acetyichloride are added dropwise with stirring and cooling in the ice bath

and stirred for 2 hours at ambient temperature. The reaction mixture is

poured into ice water and then extracted with ethyl acetate. The organic
-CopHpgeliblyihshad. 3hth Water and sat. 15 sodium chloride solution, dried

é?r:/f%; %Swp y evapo@ﬁf%}&'é}ﬁ’)’%‘s Yafiorf {1 Eoriius is

en mlxture of et

yl acetate and diethyl ether, filtered

off, washed with diethyl ether and dried in a drying pistol at 50C . Yield:

*3“3@4%3 uti fpi;)%!gg g?%ﬁ? |F3N5ozk%(()‘g“(’g‘g;than-e/emanOI s +

Thg

ammon

95- Mass spectrum

(M+H)+ 494/496 (chlorlne |sotope) Example 65

No.

fa‘t’fbkéﬂlblé [(1S)-1 SNCHEE

RIS R Value

enzamide o N tiN C! 10

115
W

At
hyl
4-(6tammo hexanoyl-amino)-3-methyl- benzoate A solution of 2.14 g (10
= mmoty-6=bromo-= IIU)\alluylulIUliL eS0T || Fl {5 _Stowty &y

th stirring at ambient temperatdre to 1.6 10 mmol)

13% _462/464/466
HN Q)L {(chiorine

isotope)

u@p(gg) TOPWIiSE
{silica gel,
dichloromethane/

methanol = 8:1)

N-[(1R)-1-{5-chiorc-1H-benzimidazol-2-yi)-2-methoxy-ethyl}-3-chloro-4-([1,4}-

diazepan-1-yi}-benzamide

Example 2

4-(4-N-Bogc-piperazin-1-yl)}-N-{(18}-1-(5-chloro-1H-benzimidazoi-2-yl)-ethyl}-3-

triflucromethyl-benzamide

(a)

O
g v
N

4-{piperazin-1-vi}-3-triflucromethyl-benzoic acid

37.9 g (195 mmol) piperazine hexahydrate are refluxed for 2 hours with 12.4 g

(66 mmol) 4-fluoro-3-trifluoromethyl-benzonitrile suspended in 40 mi of ethanol.

Then 13.7 mi (261 mmaol) 50% sodium hydroxide solution and 13.7 ml of water

are added and the mixture is refluxed for a further 3.5 hours and kept at

ambient temperature for a further 15 hours. Then 43.5 ml of conc. hydrochioric

acid are added and the mixture is cooled to 10°C for 30 minutes with stirring.
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methyl 4-amino-3-methyl-benzoate in 50 ml THE with 2 ml DIPEA. After
16 hours stirring at ambient temperature the mixture is evaporated down
i. vac., the 15 residue is dissolved in @ichloromethane, washed twice with
water and dried over sodium sulphate. The residue remaining after
evaporation i. vac. is further reacted without any more purification. Yield:
3 30 g (96%) Rf value: 0.40 (silica gel; petroleum ether/ethyl acetate =

s S P A R

at mplmﬁm@ﬁﬁ@b@lﬁm A4 hdneshly prepared solution of 1.00 g
3 ) SO in 80 ml of 25 methanol. Then the mixture is
Y’e% g%n% rﬁg{/ac) the residue is acidified with 2-molar acetic acid

and extracted with ethyl acetate. The comblned organic phases are

(b)wash A ie L ul %tﬁ:'z(;l'aeresmue obtained
afteFEvaporatio ts-tetrr ithott-any-more purification.

5.006 {‘M&@d‘rﬂ:r@m) gl{((mpm:anmatbdrip@duﬁt)dﬁﬁ:vmtie,mzéﬁz(mdxm:geme stirred
16 chloron%eg nolic i rocglglgH%?d ngt 32 vlglacs}’ssa eciim
-Eﬁf—f)in: 62' B R(%zepan -on-1- y -methy Benyore Al TS g of

rea&:@)pmﬁmtmehtamedthe&gamipte i5tstirad mithfistgtrepmtdd. Gdmelinéd is

wit mI2moar 0 yglro olutio stirred.for 16 rs at.
i o DR A e R
dryaiith 10 water and acidified with conc. hydrochloric acid. The precipitate

for e&)ls {L}tﬁgfeﬂ off and dried. After dissolving in methanol and applying

|ca

C13H15F3N202 2 HCI (288.27 / 361.18)

Mass spectrum:  (M+H)" = 289
R value: 0.58 (silica gel; cyclohexane/dichloromethane/methanol = 70:15:15 +

2% conc. ammonia solution)

(¢)  methyl 4-(4-N-Boc-piperazin-1-vi}-3-triflucromethvi-benzoate

5.77 g (11.78 mmol) methyl 4-(piperazin-1-yl}-3-trifluoromethyi-benzoate are
placed in 100 mi THF and combined with 4.47 g (20';5 mmol} di-tert. buiyl
pyrocarbonate. After 40 hours stirring at ambient temperature under a nitrogen
atmosphere the reaction mixture is evaporated down i. vac., the residue is
combinad with water and sat. sodium chloride solution and extracted with ethyl
acetate. The combined organic phases are washed with water, semisaturated
and sat. sodium chloride solution, dried over magnesium sulphate and
evaporated down i. vac.. The residue is purified by chromatography on siiica gel
(eluting gradient: petroleum ether/ethyl acetate 9:1 -> 8:1).

Yieid: 2.60 g (34%)

R: value: 0.52 (silica gel; petroleum ether/ethyl acetate 7:3 + 1% conc. ammonia
solution)

CqgHa3F3N2O4 (388.38)

Mass spectrum:  (M+H)’ = 389
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product is purified by chromatography on silica gel (eluting gradient:
petroleum ether/ethyl acetate 70:30 -> 50:50). Yield: 0.23 g (10% over 2
steps) 15 Rf value: 0.10 (silica gel; p%téoleum ether/ethyl acetate = 1:2)
C14H17NO3 (247.30) Mass spectrum: (M+H)+ = 248 (d)
4-(azepan-2-on-1-yl)-N-[(I1S)-1-(5-chloro-1H-benzimidazol-2-yDD-ethyll-3-
20 methyl-benzamide Prepared analogously to Example If from
4-(azepan-2-on-1-yi)-3-methyl- benzoic acid, TBTU DIPEA and
(XmS)&ééEM*B@@-&H}@@Mﬁﬁ PGy et 2¢id subsequent

rlf nb . gel. o aradic )
Gt N e 5%‘02%%%?%%@% by
trz@bmmtm’eme@mmmzqh@d 3) M assapeethano| mmﬂpembmed with
5/4 Q C d r
12SE RIS 9 oA S0l lanommmuoni s pered
funt#mrnéEV mlz;f(matbam@m@ addad m%thszm@mummwm isxstigedifer 42
ch onn Y. 1
oy ST LRIl 5\ e o) il e
resith @ QMbﬁﬂ)b:ne@i’mth ice and acidified with acetic acid. The precepitate
obtained is suction filtered, washed with water and dried in the circulating air
dryer at 50°C and in the drying pistol at 40°C over KOH and SiO,.
Yield: 2.40 g (96%)
R value: 0.41 (silica gel; petroleum ether/ethyl acetate = 1:1 + 1% acetic acid)
CirH21F3N2Oy (374.36)
Mass spectrum:  (M-HY =373

(6)  4-{4-N-Boc-piperazin-1-vi}-N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yi}-

ethvil-3-trifluoromethvl-benzamide

Prepared analogously to Example 1f from 4-(4-N-Boc-piperazin-1-yi}-3-
triftuoromethyl-benzoic acid, TBTU, NMM and (1S}-1-{5-chloro-1f-
bénzimidazoi—z-yi)ethyiamine in NMP and subseqguent purification by
chromatography on silica gel {eluant: petroleum ether/ethy! acetate = 50:50).
Yield: 57%

R; value: 0.20 (silica gel; petroleum ether/ethyl acetate = 1:1)
CagH2eCIF3Ns03 (552.00) _

Mass spectrum:  (M+H)" = 552/554 (chiorine isotope)



10

15

N~1L/HHN/7.6% 441/443 (silica gel, V (chlorine CH2CI2/C2H50H
isotope) 19:1) 4-(azepan-2-on-l -yl)-N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2- hydroxy-ethyk3-methyl-benzam ide 1.0 (M+H)+
=0.50 jJ/NN/72% 397/399 (silica gel, CH2CI2 (chlorine /C2H50H
9:1) isotope) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl}-3-methyl-4-(pyrrolid in- 2-on-1-yl)-benzamide
11 5{ (M+H)+ = 0.63 24% 457/459 (silica gel, CH2CI2 " H N/ G (chlorine
H 9:1) o isotope) N-[(1 S)-1-(5-chloro-1
H- benzimidazol 2-yi)-3-methylsulphanyl-propyl}-3-

R s e s e e D

trifloeraaBiE el HOrdMNidee-- NH }~\ ci

Ex

m’* Y-

HN\)

Preparad analogously fo Example 1g from 4-(4-N-Boc-piperazin-1-yi}-N-[(18)-1-
{5-chioro-1H-benzimidazol-2-yl}-ethyil-3-trifluoromethyl-benzamide and TFA in
dichloromethane.

Yield: 73%

R vaiue: 0.28 (silica gel; dichloromethane/methanol = 90:10 + ammonia
solution)

CotHa1CIF3NsO * 2 CFCO0OH (679.83 / 451.88)

Mass spectrum:  (M+H)" = 452/454 {chiorine isofope)

The following were prepared analogously to the sequence described in

Examples 2 and 3:

No. | structural formula yield mass peak{s) | Ry value
Name

4 ! 3 (M+H)" = 0.15

J?‘Kﬁ Lr' 14% 482/484 (sitica gel,
Ay —_ (chiorine CHaCOOC,Hs
s isotope) /CoHsOH 9:1
+ NH3)

N-[(1 R}-1-{5-chicro-1H-benzimidazol-2-yl}-2-methoxy-ethyl)-4-
(piperazin-1-yl)}-3-triflucromethyl-benzamide
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0 (a) 4-(pvrrolidin-2-on-1 -vi)-benzoic acid 19.2 g (140 mmol)
4-amino-benzoic acid are refluxed for 20 hours together with 10 25.8 ml
(180 mmol) ethyl 4-bromobutyrate ing}00 ml DMF. After evaporation i.
vac. the residue is combined with 100 ml of water and 50 mi petroleum
ether and vigorously stirred for 50 minutes. The precipitate is filtered off,
recrystallised from ethanol and dried at 80C. Yield: 9.36 g (33%) 15
C11H11NO3 (205.22) Mass spectrum: (M+H)+ = 206 (b)

N@J-Eﬂ@;eie(&tmmwu benzimigaield-y|)-ethviss @eaisidin: Rovalys

b nZa mide-26-Prepared-anatogousty to-Exampte tffrom
4- yrrnTldln 2-on-1-yl)-benzoic acid, TBTU, DIPEA and

40(18)-1-(5-chloro-1H¢benzimidazal2-yl)- ethyla@MﬁréfDﬁ FHE and0.20
su bsequent puglfl ion by wash ng solu1l%9j6tl§g residuej i

a etate géte sodiu hy ogen(arbonate solution, ater%nd
I t

(@]

sal. hidTid n, drying over sodiepsaiphate a dCH:Cl

elm,n \,Uh be 25 solvent i. vac.| Yield: 61 % %‘t@'@e 0.50 (siftegq-fel o:1)
dighlorométhanelethanol = 9:1) £20H19CIN4 85) Mass spectrum

(M¥H ] r OPR = X §0IBFRx [)-4-
S)il g T :ﬁjgfaﬂt%}r%?ﬁd&a%qul 2-yl)- ethyl}gj?:]ﬁ Nér:awe%tthyl9 WOW)

[1,4 wiﬁ@éﬁaﬁu yhsetifsipigagtRp-benzamiae

Exampie 5

4-(4-N-acetyl-piperazin-1-yi}-N-[(15)-1-(5-chioro-1H-benzimidazol-2-yl}-ethyi]-3-

trifiuoromethyl-benzamide

220 mg (0.32 mmol) N-[(1S}1-(5-chloro-1H-benzimidazol-2-yl}-ethyl}-4-
(p.iperazin-‘i-yE)—S-—trEﬂucromethyﬁmbenzamide»ditriﬂuoroacéﬁate in 5 ml THF are
combined with 0.23 mi (1.65 mmol} TEA, 50 il (0.70 mmol) acetylchioride are
édded dropwise with stirring and cooling in the ice bath and stirred for 2 hours
at ambient temperature. The reaction mixture is poured into ice water and then
extracted with ethy! acetate. The organic phase is washed with water and sat.
sodium chioride solution, dried over sodium sulphate and evaporated down i.
vac.. The residue is triturated with a solvent mixture of ethyl acetate and diethyl
ether, filtered off, washed with diethyl ether and dried in a drying pistol at 50°C .
Yield: 0.13 g (81%)

R: value: 0.55 (silica gel; dichloromethane/ethanol = 9:1 + ammonia solution)
CoaHo3CIF3N:0, (483.92)
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N C1 N (a) 3-chloro-4-(4-N-methyl-(1,41diazepan-1-vl)-benzonitrile to
Prepared analogously to Example 1a from 3-chloro-4-fluoro-benzonitrile
and 1- methyl-[1,4]diazepan in DIPE&#vith subsequent purification by
chromatography on silica gel (eluting gradient: dichloromethane/ethanol
98:2 -> 94:6). Yield: 71 % Rf value: 0.20 (silica gel; methylene
chloride/ethanol = 19:1) 15 C13Hj6C1N3(249.75) Mass spectrum: (M+H)
+ = 250/ 52 chlo Qtop o

VS S RRS TR0 N T R AR 5008 prepared
analogously to Example 1b from 3-chloro-4-(4-methyl-[1,4)diazepan- 20

E 1-yl -ib zonitrile in 25% aqueous potassium hydroxide solution. Yield:

31-117C1N202 * HCI (268.74 / 305.21) Mass spectrum: (M+H) =

269/271 (chlorine isotope) 25 (c)

- EERRGEra S IR S beb By B et

beaazirrtode4 (4 methyl [1, 4}d|azepan -l- yI) benzorc acrd

in THE Wlth subsequent purrfrcatlon by chromatography on S|I|ca geI
(eluting gradlent petroleum ethedet@yl agetate 50:50 -> 20:80). Yield:
. , a/ethanol 9:1+1%
446 8) s spectrum: (M+H)+ =
Ct

(a)  methyl 4-{6-bromo-hexanoyl-amino}-3-methyl-benzoaie

A solution of 2.14 g (10 mmol) 8-bromo-hexanoylchloride in 5.0 mi THF is
slowly added dropwise with stirring at ambient temperature to 1.65 g (10 mmol)
methyl 4-amino-3-methyl-benzoate in 50 mi THF with 2 ml DIPEA. After 16
hours stirring at ambient temperaiure the mixture is evaporated down |, vac., the
residue is dissolved in dichloromethane, washed twice with water and dried
aver sodium sulphate. The residue remaining after evaporation i. vac. is further
reacied without any more purification.

Yield: 3.30 g (96%)

Ry value: 0.40 (silica gel; petroleum ether/ethyl acetaie = 4:1)

C15HaoBIrNO; (342.24)

(b)  methvi 4-{azepan-2-on-1-vi}-3-methvl-benzoate

3.20 g {9.35 mmot) of the product obtained in Example 5a is refluxed for 4 hours
in 2 freshly prepared soiution of 1.00 g (43.5 mmol) sodium in 80 mi of
methanol. Then the mixiure is evaporated down I vac., the residue is acidified
with 2-molar acetic acid and exfracted with ethyl acetate. The combined organic
phases are washed with water and dried over sodium sulphate. The residue
obtained after evaporation i. vac. is further reacted without any more

purification.
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Example 13 10 3-chloro-N-[(1
S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4-(2-methyl-pyrrolidin-
1-yl)-benzamide 0 ca 15 (a) 96
3-chloro-4-(2-methyl-pyrrolidin-1-yi)-Benzonitrile 5.90 g (37.9 mmol)
3-chloro-4-fluoro-benzonitrile are dissolved in 65 ml DMF under a
nitrogen atmosphere and combined with 5.45 g (39.5 mmol) potassium
carbonate and 4.2 ml (3.5 g, 39.5 mmol) 2-methyl-pyrrolidine. After stirring

Y m%@dayamm&mmm mixture is poured into 400 ml of water

ted with el h et ar phases are
Rf\)@éﬁé@? Smf:?l es w‘%ﬁh %ﬁ%ﬂ% %qggé%im cgﬁqgfr de solution, dried
CeMeshiagiEsiLBR ) sulphate and evaporated down i. vac.. The residue
MAE remaining is furthwgﬁ hout any more purification. 25 Yield: 7.90
% 59 /95: Value: glllca gel; petroleum ether/ethyl acetate = 9:1 +
0.5% ammonia solution) C12H13CIN2 (220.70) Mass spectrum: (M+H)" =
21/ 3 chlorl e iso | -
(Ch_chibheaepst! s ]i e benzaic 2o 78.0 g (40 mmol) of the
1 %ogiaéﬁmsbwnédah@tamptbl&:ﬁxam;ﬂﬂrf@dim@m&ﬁr@m%I!S combined
wit RALRAD DN do ARl AkaR %st%waa%we?i&b@aes 5
e reactio

n mixture Is poure into ice water, combined with
ancbierit m@zmpemme abitlearey epiabosy dayic oIt iRedHs aﬁ?e:@m;ﬁa&twth

w%%wnﬂdvaa&ﬁfgﬁevﬂﬂ%’%%é RRRRE RIDANING S BRL AFIRADNER: formed is

hioromathane, combimed
filtered off and dried. After dissolving in methanol and applying to silica gel the

product is purified by chromatography on silica gel (eluting gradient: petroleum
ether/ethyl acetate 70:30 -> 50:50).

Yield: 0.23 g (10% over 2 steps)

Ry value: 0.10 (silica gel, petroleum ether/ethyl acetate = 1:2)

CiaH7NO; (247.30)

Mass specirum:  {(M+H)" = 248

(d) 4-(azepan-2-on-1-vi}-N-[(1S)-1-(5-chioro-1 H-benzimidazol-2-yl)-ethvil-3-

methvi-benzamide

Prepared analogously to Example 1f from 4-(azepan-2-on-1-yl)-3-methyl-
benzoic acid, TBTU, DIPEA and (18)-1-(5-chlorc-1H-benzimidazol-2-
yhethvlamine in THF and subsequent purification by chromatography on silica
gel (eluting gradient: ethy! acetate/ethanol 85:5 -> 90:10).

Yield: 61%

Ry value: 0.30 (silica gel; ethyl acetate)

Ca3HzsCINGD2 (424.93)

Mass spectrum;  (M+H)" = 425/427 (chiorine isotope)

The following compounds were prepared analogously:



with ice and adjusted to pH 4.5 with semiconcentrated hydrochloric acid
and 2- normal potassium hydrogen s
precipitate is stirred 10 for another 10" minutes, then filtered off, washed
with water and dried at 55C. Yield: 8.30 g (87%) Rf value: 0.55 (silica gel;
petroleum ether/ethyl acetate = 6:4 + 1% acetic acid) C12Hf4CINO2
(238.72) Mass spectrum: (M+H)+ = 240/242 (chlorine isotope) 15 (c)

phate solution. The resulting

N8-C

Py"
3-¢
(19)Ma¢behloro-IH-benzimidaz

[mY\Y
LJITV

hitraduifhISp tngbichloro-1
rolidin-1-yl)-benzamide Prepared anald
hloro-4-(2-methyl-pyrrolidin-

-yl)- benzc

Hyieddzimidanealks2-yl)-ethyl
ous% t? Exa
aci

-R(2aneathyl-
mple If from

ol-2- y|) -eth

Al
II ILU ung

ylamlne TBTU and 20 TEA in

racon-ecarh

7sol

25
iSO

E than nranimidatadl Iy i~y s~y
I, U1CTI plel'JlLaLiCU Uy puuu T
ution, filtering andswashing wi
55C. Yield:

pou

C21H2
isofope) [Thé followifg
strict | f8rmula yield mass ps

| water. Tﬁ‘gm
(ilica gel;

ass spectrl
nds were pr

pak(s) Rf v

ulll IIyUI
e produg¢
didiseebmethan
Q M!H 415/4

\ZAY) nalogio

aleetbﬁé)/alue

e a

e(athanolumOokide,

s (g

N#@1¢)-102- No

Stl’lib ou IUIIII a-vietd peak{sRf ve-Ri-value—-Name34-6
MESERE R R AR S S B s b s
methoxy-—ethy] 3-methyl-benzamide
8 o Lf: 3 (M+H)" = 0.20
N /N ) .re
N/EP)LH ﬁ@_u 7.6% 441)443 (silica gel,
o {chlorine CHeClp/CaHsOH
isotope) 19:1)
4-(azepan-Z-on-1-yi}-N-{(1R}-1~(5-chioro-1H-benzimidazol-2-yl}-2-
hydroxy-ethyil-3-methyl-benzamide
10 2 &’N 3 (M+H)" = 0.50
EoT 72% 397/309 (silica gel, CH.Cl
Q H"@-[ﬂ o ge, 2512
o {chiorine /CoHs0H 9:1)
isotope)
N-{(15)-1-{5-chioro-1H-benzimidazol-2-yi }-ethyi}-3-methyi-4-(pyrrolidin-
2-on-1-yi)-benzamide
11 o 5 (M+H)" = 0.63
e ’<’“ 24% 457/459 {silica gel, CH,Cl,
il hlori ICoHsOH 9:1
C_i | ga {chiorine oHs 1)
o isotope)

N-[(1S}1-(5-chloro-1H-benzimidazol-2-yt)-3-methylsuiphanyi-propyl}-3-

methyl-4-(pyrrolidin-2-on-1-yl}-benzamide
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0J q (chlorine petroleum isotope) etherlCH3COOC2H5 19:1) N-[(1
S)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyl]-3-chloro-4-(morpholin-4-yl)-
benzamide 15 0 (M+H)'=0.30 F" H3& g Z: 421/423 (silica gel, o F 19%
(chlorine petroleum isotope) ether/CH3COOC2H5 1:1) N-[(1
S)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyl]-3,5-difluoro-4-(morpholin-4-
yi)-benzamide 16 j:: (M+H)+ =3.46 min 0 O NN 17% 483/485 rNN"/\(q
EXEChIO{inS F F F isotope) N-[(1 R)-1-(5-chloro-1
= idazol-2-yl)-2-methoxy-ethyl]-3-trifluoromethyl- 4-(morp h o fi
n-4-y)-boenzamide 170 7: (M+H)~=3.21 min ~N"N/\q 13%
7EE rine | -4 -Y-N-1(1:9)- 15 (R-chlQre-1
M e e S I L -

bedufdhmide GN "k N/ \ ¢, 20% 431/433/435

/‘rs ﬁJ\gba
\—/&O

(a)  4-{pyrrolidin-2-on-1-vi}-benzoic acid

19.2 g (140 mmol) 4-amino-benzoic acid are refiuxed for 20 hours together with
25.8 ml {180 mmol) ethyt 4-bromobutyrate in 100 mi DMF. After evaporation i.
vac. the residue is combined with 100 mi of water and 50 ml petroleumn ether
and vigorously stirred for 50 minutes. The precipitate is filtered off, recrystallised
from ethanol and dried at 80°C.

Yield: 9.36 g (33%)

C11H14NO; (205.22) ‘

Mass spectrum:  (M+H)" = 206

(by  N-[{1S8)-1-(5-chloro-1H-benzimidazol-2-vi}-ethyil-4-(pyrrolidin-2-on-1-vi}-

benzamide

Prepared analogously to Example 1f from 4-(pyrrolidin-2-on-1-yt}-benzoic acid,
TBTU, DIPEA and (18)1-(5-chloro-1 H-benzimidazoi-2-yi)-ethylamine in THF
and subsequent purification by washing the solution of the residue in ethyi
acetate with water, dilute sodium hydrogen carbonate solution, water and sat.
sodium chioride solution, drying over sodium sulphate and eliminating the
solvent i. vac..

Yield: 61%

R value: 0.50 (silica gel; dichioromethane/ethanol = 8:1)

CooH19CINSO; (382.85)

Mass spectrum:  (M+H)" = 383/385 (chlorine isotope)
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(chlorine isotope) -103- No structural formula yield mass peak(s) Rf value
/ Rt value Name 4-(azepan-1-y!)-3- %;(éoro N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-y")-ethyl]- benzamide™19 7: (M+H) + = 0.47 H N/ c 49%
417/419/421 (silica gel, a (chlorine CH2CI2/isopropano! isotope) 19:1)
3-chloro-N-[(1 S)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyl]-4-(piperidin-|
-yl)- benzamide 20 Z: (M+H)+ =2.61 min N H N/ a 6.2% 433/435/437 ~ J
G (chlorine isotope) 3-chloro-N-[(1 S)-1-(5-chloro-1

e H-b nz{gidazoI-2-yi)-ethyI]-4-([1,4]oxazepan-4- yi)-benzamide 37 7

—"%&ﬁﬁ%s—a 0.53 N Y- N's HN/ C1 9.4% 411/413 (silica gel, y (chlorine
CH2CI2/CH30H isotope) 19:1) N-[(1 S)-1-(5-chloro-1

benﬁ;ﬂf% oI- -yI é ?Esﬂdrlam hﬁ ?DI{ %1‘3}!%%[ (Qe;}zan’%ltq% 138

[1,41diazepan-1-yi)- benz:am;de

(a)  3-chioro-4-{4-N-methyl-[1, 4ldiazepan-1-yh)-benzonitrile

Prepared anaiogousty to Example 1a from 3-chioro-4-fluoro-benzonitrile and 1-

‘methyi-{1,4]ldiazepan in DIPEA with subsequent purification by chromatography

on silica gel (eluting gradient: dichloromethane/ethanol 98:2 -> 94:6).
Yield: 71%

R; value: 0.20 (silica gel; methylene chioride/ethanol = 19:1)
CqaH16CINg (248.75)

Mass spectrum: (M+H)" = 250/252 (chlorine isotope)

(b  3-chioro-4-(4-N-methvi-[1.41diazepan-1-vli-benzoic acid
Prepared analogousty o Exampie 1b from 3-chioro-4-{4-methyl-[1 4]diazepan-

1-yh)-benzonitrile in 25% aqueous potassium hydroxide solution.
Yield: 99%

C1aH7CINR O, * HCH (268.74 1 308.21)

Mass spectrum: (M+H)" = 269/271 {chlorine isolope})

{c) 3-chloro-N-[{18)-1-{5-chioro-1H-benzimidazoi-2-yi}-ethyli-4-(4-N-methyi-

i1 .4ldiazepan-1-yh-benzamide

Prepared analogously to Example 1f from 3-chioro-4-(4-methyl-{1,4]diazepan-1-

yl-benzoic acid, (S)-1-(5-chioro-1 H-benzimidazol-2-yi)-ethylamine, TBTU and
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(chlorine isotope) 3-chloro-N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-4-(3,4-di-dehydro- piperidin-1-y!)-benzamide
-104- No structural formula yield masifeak(s) Rf value f RE value Name
50"1 0 R ~: (IM+H)+ =0.29 N~N g H Nv 1.2% 529/531/533 (silica gel, c,
(chlorine CH2CI2/CH30H 9:1) isotope) 2.38 min 3-chloro-N-[(1
S)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyl]-4-[2-(4-methyl-

iperazin-l-yl-methyl: piperidin-1-.)-benzamide Exampl - -

oI LR et e SRR D os g
(elatngl gBatitntr pesiethylHrestreriEtb ) ABtaadNGE:80 -0 RRF0l)
Yi 4%%0 %ﬂolin-3-on-4-yF)-3-triquoromethyl-benzoic acid 10 1.00 g (3.63

I%i] § (morpholin-4-yi)-3-trifluoromethyl-benzoic acid (prepared by
RisyitheOs¥He (pitre gandichmusiy et Exateiteandh a8di 1813 issuspanided

in..40 mi of water and 150 mg (3.75 mmol) sodium hydroxide are added.
SO&I‘“ﬁ@ﬁ‘l?B g (10.92 mmol) potassium permanganate are added and the
CatixtiE g Stifreld. 88 1.5 hours at 45C. Then the reaction mixture is cooled

Misd SR and A, 3eium Miopyiphak IS ERRHAL!YRbe)

. After

Exampie 13

3-chloro-N-{(1S}-1~(5-chioro-1H-benzimidazol-2-yl}-ethyl]-4-(2-methyl-pyrrolidin-

1-vl»-benzamide

(a)  3-chioro-4~(2-methyl-pyrrolidin-1-vl}-benzonitrile

5.90 g (37.9 mmol) 3-chioro-4-fluoro-benzonitrile are dissolved in 65 mi DMF
under a nitrogen atmosphere and combined with 5.45 g (38.5 mmol) potassium
carbonate and 4.2 mi (3.5 g, 39.5 mmol) 2-methyl-pyrrolidine. After stirring for
2.5 days at 90°C the reaction mixture is poured into 400 ml of water and
extracted with ethyl acetate. The combined organic phases are washed several
times with dilute and sat. sodium chloride solution, dried over magnesium
sulphate and evaporated down i. vac.. The residue remaining is further reacted
without any more purification.

Yield: 7.90 g (94%)

R vatue: 0.40 (silica gel; petroleum ether/ethyl acetate = :1 + 0.5% ammonia
solution)

C12H43CIN, (220.70)

Mass spectrum: (M+H)" = 2211223 (chlorine isotope)
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extraction 3 times with ethyl acetate the combined organic phases are
dried over sodium sulphate and eva%(O)rated down i. vac.. After application
of the residue to silica gel it is purifie 6y chromatography on silica gel
(eluant: dichloromethane/methanol 95:5). 20 Yield: 340 mg (32%) -105-
C12H10F3NO4 (289.21) Mass spectrum: (M+H)+ = 290 (b)
N'42-amino-4-chloro-phenyl)-N-Boc-(S)-O-methyl-serinamide and N'-(2- 5
amino-5-chloro-phenyl)-N-Boc-(S)-O-methyl-serinamide 30.0 g (137
~mmaq]) N-Boc-(S)-O- methyl serlne are dlssolved together with 21.9 g (154

(blnmehshigipshs(g-matcpvirolidingtvp-beazoicrauid 204 43.9 ml (316

8. mumloa wﬁzﬂawamtn@ @m@ldm mitélﬂédnmiaaaﬁgaéa 36 seluianef RPAHRIxture

of g&h a eta are added with stirring in the ice bath. After 15 minutes

?Eesﬁﬂ‘ﬁﬁw HiRE RO A B2 MbRI R feanpblatad S hours

at goemedrm@ wme@anﬁdhenmu@mma intodisaciadritbaibhagaials conc.
he combine; n|c ases are washed with sat. sodium carbonate,
Y QBIGTG P RO HREEH i RREaHR R SRS S0 SYaparated H6WA I: vac-
Theasboeisgstinise I&mmﬁﬁbh}ﬁ @xmneé@wm»m@bmeé@ Ubﬁﬁmlned
e e o S S s L8 2o
noamtbums@M)hw%@&ﬁMm@WmmeT?ﬁang Polsitirata el stirred
for 8PAIREB LT Lo et RUa TSRS Sihotiisy oy ehat 55°C
Yleﬂﬂ Qﬂ(ﬁ)@i&ﬁ&’/mmol) of the mixture obtained in Example 21 b are
fo SONQ%? éﬂ {(:)ao é“é off sl'l(J) anuemacral %9;’&?%% Atarpemolé %Cetl gge c acid)
C12H14CINO, (238.72)
Mass spectrum:  (M+H)" = 240/242 {chiorine isotope)
(c)  3-chloro-N-[{15)-1-(5-chioro-1H-benzimidazol-2-yli-ethvi)-4-(2-methvi-
pyrrolidin-1-yl}-benzamide
Prepared analogously to Example 1f from 3-chioro-4-(2-methyl-pyrrolidin-1-yi)-
benzoic acid, (1S}-1-(5-chloro-1H-benzimidazol-2-yi)-ethylamine, TBTU and
TEA in DMF, then precipitated by pouring into dilute sodium hydrogen
carbonate solution, filtering and washing with water. Then the product is dried at
55°C.
Yield: 92%
R value: 0.66 (silica gel; dichloromethans/ethanol = 8:1)
CoqH2ClNaO (417.34)
Mass spectrum:  (M-H) = 415/417/419 (chlorine isotope)
The following compounds were prepared analogously:
No | structural formula yield mass peak{s) | Rjvalue/ R, value

Name




sieve, 4A, are added. The reaction mixture is stirred for 5 hours at 60C.
The 25 reaction mixture is filtered, washed again with ethyl acetate and
the organic phase is washed with.sgmpisat, sodium hydrogen carbonate
solution, dried over sodium sulphate and evaporated down i. vac.. The
residue is stirred with diethyl ether and the crystals formed are suction

filtered. The filtrate is evaporated down I. vac and the residue is purified
by thre 0-gel-{eluting-gradient:

No

dbistERA R thanol 80{1¥1¢160:1). "V?glﬁ Ppakis) (Fetpyalue | Revalue

WrReOCIN303(325.79) -106- Mass spectrum: (M+H)+ = 326/328
(chlarine isotope) Rf value: 0.29 (silica gel; dichiorometh

i4

30 1) dl (iy; R)JF@@ -chloro-1 Hr b‘énmmlda%l*ﬁgll)"z methok{- ét%ylamlne 5
0.50 g

11% 419/421/423 {silica gel,
(Iﬁ\)“‘ -Boc-1-(5%chisfo- I H-be
S‘%nl dgchloromethane are c

stirred for 2 h at ambient tempegrature. T
sat. sodium hydrogen carbonate solutiof

aqueous phase is extracted

hzimidazg
mbined w

ith dichlot

[-2- y|) -2-methoxy- jethylamine in
ittRQANRI (20.0 mEH! and

hedebgare is then pethed OHECOOC,H;
n and after thorough r§|x ng the
omethane and eth I1 ate. The

QMRIORY L8 SHIsICH Ph@éﬂ%amslﬁ@dzoyﬁr&aghymmwmgmpwm -yi)-
by chromatography on silica gel (eluant: dichloromethane/methanol =

HevzaEHeeammonia solution). Yield: 0.35 g (quant.) C1O0H12CIN30

115

(225.68) Ta Mass spectrum: (M-H)- = 22 4hd4bifchiorine isdtgpeg Rf value:
0.40F e?\th loromethane/methanol 9:1 + 1% conc. ammonia

46132-yi)-2-metRBIGR SRy 1-4-
leosIzrmiIde petroleum

isotope) ether/CH;COO0CHs
1:1)

m 8-chlorpdH-benz
orpholln 3 -on-4-yl)-3-trifluqrpypethy

N-[(1 8)-1~(5-chioro-1H-benzimidazol-2-yl -ethyl}-3,5-difluoro-4-(morpholin-4-

yi)-benzamide

16

(M+H)" =
483/485

{chlorine

PN 3.46 min

17%

|
o
0 L(
S N /N
o FF isotope)

N-[(1 R}-1-{5-chloro-1H-benzimidazol-2-yi)-2-methoxy-ethyl}-3-trifiuoromethyl-
4-(morpholin-4-yi}-benzamide

17

2

(M+H) =

3.21 min

o e

13%

485/467
{chlorine

isotope)

4-(azepan-1-yI}-N-[(15)-1-{5-chioro-1 H-benzimid azoi-2-yl)y-ethyl}-3-

trifluoromethyl-benzamide

18

o
Ao
H
N
o]

20%

(M) =
431/433/435

(chiorine

3.02 min

isotope)




Prepared analogously to Example If from 4-(morpholin-3-on-4-yl)-3-
trifiuoromethyi-benzoic acid,
(1R)-1-(5-chloro-1H-benzimidazol-2-y}32-methoxy- ethylamine, TBTU and
NMM in DMF, then precipitation by pouring into water, filtering and drying
i. vac.. 25 Yield: 63% Rf value: 0.57 (silica gel; dichloromethane/methanol
=9:1) C22H20CIF3N404 (496.88) Mass spectrum: (M+H)+ = 497/499

chlerine-isotope)-36-Fhe-fellowing-compounds-were-prepared
AT T TVOTO T

No

S SHHGOHE RSP ctural form oIPFleld | FRRSHREREITR S vialtievalve / R: value
02nidame 25 (M+H) =257 min N 2.0% 475/477/479 0 H6N H CT

AR L o S e s B RIS G e S DIGRE AL D YT

%nﬁégﬁafg 509/511 N N 614 H (chlorine F F F isotope)

18

o

nethoxy -eti pfl uoro methykEbe nza nQ‘{H*E{M'I 1. (M+H 534‘6.47
49% 417/419/421 (silica gel,

{chlorine CH2Cly/isopropanot

.%bchlnr -1 H- hnn7|m|dn7n| 2:y1)=2=
y

isctope) 19:1)
3-chloro-N-{{ 1 S}-1-(5-chioro-1H-benzimidazol-2-yy-ethyl]-4-(piperidin-1-yi}-

benzamide

20 o ﬁJY“ 3 (M+H)" = 2.61 min
(\,@A H QOQ 6.2% | 433/435/437
e (chlorine
| isotope)}
3-chioro-N-[{ 1 S}-1-(5-chioro-1 H-benzimidazoi-2-yh-ethyi}-4-({1,4joxazepan-4-
yl»benzamide
37 Di“ JY” 3 (M+H) = 0.53
" @-c 0.4% | 411/413 | (silica gel,
p {chiorine CHoCl/CH3OH
isotope) 19:1)
N-{(1S}-1-(5-chioro-1H-benzimidazol-2-yi)-ethylj-4-(3,5-dimethylpiperidin-1-yl}-
benzamide
38

O _ .
gJY” 5 (M-H) = 2.84 min
O i< o 20% | 413/415/417
S ol

{chiorine
isotope)
3-chioro-N-{(18)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl}-4-(3,4-di-dehydro-

piperidin-1-yi}-benzamide




NN 8.5% 477/479/481 (silica gel,/ N G " H (chlorine CH2CIZ/CH3OH
isotope) 95:5) 2.37 min 3-chloro-N-[(1 R)-1-(5-chloro-1

H-benzimidazoI-Z-yi)-Z-methoxy-ethy*)- -
([1,4]oxazepan-5-on-4-yl)-benzamide

0 (M+H) = 0.45 iN

2.2%

477/479/481 (silica gel, ~'N N H C1 (chlorine CH2CIZ/CH30OH "J-
isotope) 95:5) 2.41 min 3-chloro-N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-

No

(EHearapadrdnad-yl)-benz

31/433/435 (Qlllr‘::\ gnl (. 'lr

\pigRiS2

hlr\rlnn C

Znddsipeakigp N

2A0N00C2HE |enfn

'\n\ '/("l_l

IR validb R, value

OH

OHTo6t

TOU T U O 1O 190U

T TOTITT

9-hprpe os- No. structural formula Yield mass peak(s) Rf value or Rt

5

10

5

20

50

Name.3-chioro-N:[(1 S)-1-(5-ch
H-beénzimida Ql-Z- ethyl]-4-(n

(M+H)+ 2 084N 2996 463/
CH3CQ(nNv2 o~o ci

oyo-1
orpholin-
1357487 (3

3(M+H) )b
on-4-yi)-benzam
ﬁ&?ﬁ MG (g
{chicrine

isotope)

0.29

r3e810>

SiiRa el
CHoClo/CH30H 9:1)

2.38 min

piperazin-1-yl-methyl}-piperidin-1

Ry | )_.hen?n rino
‘r [] o [T~ Nk W

BLLCAEE FE

3-chioro-N-[(15)}1-{5-chioro-1H-benzimidazol-2-yl)-ethyl}-4-{2-(4-methyi-

Example 21

N-[(1R}»1-{5~chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-(morpholin-3-on-

4-y)-3-trifluoromethyl-benzamide

(a)

4
N | iﬁ.m
O\) FegF

4-{morpholin-3-on-4-v)-3-trifluoromethvi-benzoic acid

1.00 g (3.63 mmol) 4-(morpholin-4-yl}-3-trifluoromethyl-benzoic acid (prepared

by synthesis sequence analogously to Example 13a and 13b) is suspended in

40 mi of water and 150 mg (3.75 mmol) sodium hydroxide are added. Then 1.73

g (10.92 mmol) potassium permanganate are added and the mixture is stirred

for 1.5 hours at 45°C. Then the reaction mixture is cooled in the ice bath and

sodium thiosulphate is added until total decolorisation is obfained. After

extraction 3 times with ethyl acetate the combined organic phases are dried

over sodium suiphate and evaporated down i. vac.. After appiication of the

residue to silica gel it is purified by chromatography on silica gel (eluant:

dichloromethane/methanol 95:5).
Yield: 340 mg (32%)
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isotope) /CH30OH 95:5 + CH3COOH) 3-chloro-N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(morpholin-3-on-4-yl)-benzamide 97 0% {M-H)- = 2.36 min O N 1.0%
506/508/510 "N I / N H CI (bromine and N o"~"p Br chlorine isotope)
3-bromo-N-[(1 R)-1-(5-chloro-1 H-benzimidazol-2-yi)-2-methoxy-ethyl]-4-
(morphol in-3-on-4-yl)-benzamide -109- Example 22 N-[(1 R)-1-(5-chloro-1
id ) 2-methoxy-ethyl}-3-methyl-4- (morphol

Cm‘ﬁ E?f;r?\a‘}}yl - enzg/zmd e 5U OONNCI NHH 11 Prepared

Mm&%&ﬁ@um ExEMTdts 1f fronF328thyl-4-(morpholin-3-on-4-yi)- benzoic
acid (prepared by synthesis sequence analogously to Example 30a, 2d
lo and 21 a) (1

(b)R)-14¢5({2H# L

'4M'\4dﬂr%h@i;ﬁmwmwcawetmwaem_\g@nﬂmhecetate dry'ng

30.0 g (137 mmol} N-Boc-(S)-O-methyl-serine are dissoived together with 21.¢
g {154 mmol) 4-chioro-1,2-phenylenediamine in 658 ml THF, and 43.9 m| (316
mmol} triethylamine and 103 mi (173 mmol) of a 50 % solution of PPA in ethyl

acetate are added with stirring in the ice bath. After 15 minutes stirring in the ice
bath the mixture is heated to ambient temperature, poured into water and the
aqueous phase is extracted with ethyl acetate. The combined organic phases
are washed with sat. sodium carbonate solution and water, dried over sodium
suiphate and evaporated down i. vac.. The residue is purified by
chromatography on silica gel {eluting gradient: dichloromethane/methanol =
30:1 -> &:1). '

Yieid: 33.47 g (72 %) mixture of the two regioisomers

C1sH22CIN3O, (343.81)

Mass spectrum:  {M-HY = 342/344 {chlorine isotope)

Ry vaiue: 0.80 (silica gel; dichloromethane/methanol = 9:1)

(cy  (IR¥-N-Boc-1-(5-chioro-1H-benzimidazol-2-vi}-2-methoxy-ethviamine

26.01 g (75.85 mmol} of the mixture obtained in Example 21b are dissolved in
1500 mi of toluene and 20.8 nﬂES {364 mmol) acetic acid and 10.0 g molecular
sieve, 4A, are added. The reaction mixture is stirred for 5 hours at 80°C. The
reaction mixture is filtered, washed again with ethyl acetate and the organic
phase is washed with semisat. sodium hydrogen carbonate solution, dried over
sodium suiphate and evaporated down i. vac.. The residue is stirred with diethyl
ether and the crystals formed are suction filtered. The filtrate is evaporated
down i. vac. and the residue is purified by three lots of chromatography on silica
gel (eluting gradient: dichioromethane/methano! 80:1 -> 50:1).

Yield: 13.85 g (56 %)

C15H0CIN3O5 (325.79)



10

15

20

25

30

over sodium sulphate, evaporation i. vac. and purifying by
chromatography on silica get (eluting gradient: ethyl
acetate/isopropanol/ethanol 9:1:0 -> 9¢&1). Yield: 99% 15 Rt value: 0.13
(silica gel; dichloromethane/isopropanol = 19:1) C22H23C1N404(442.91)
Mass spectrum: (M+H)+ = 443/445 (chlorine isotope) The following
compounds were prepared analogously: 20 No. structural formula Yield
mass peak(s) R1 value gr ft Name 23 76% (M+H) = 0.50 473/475 (silica

M@t SPECciEHBrine YRl 2/C2HSOM AEAGHE 1) NP8 - (5-chloro-1

- RNDapziidazalida B -dsiivAsHeiaaykprepirbl = 30:1)

methyl-4-(morpholin-3-on-4-yl)-be nza m ide -110- No. structural formula
Yield mass peak(s) Rf value or Rt Name 24 CCOH 22% (M+H) + =0.22

(d} NI\ N R L8 HGid214Rb4siliRaigakob =1D-EhieinexCHEG2IGIE SOH

Isotope) 9:1) N-[(1 R)-1-(5-chloro-1 H-benzimjdazol-2-yl.
053 ek Ao Y BB o A DR ARl 2ad ROy
otiMathi 660 . N mi dichioromethane are combined with 1.54 ml (20.0 mmof)
TFA and stirred for 2 h at ambient temperature. The mixture is then poured into

sat. sodium hydrogen carbonate solution and afier thorough mixing the agueous
phase is extracted with dichloromethane and ethyl acetate. The combined
organic phases are dried over sodium sulphate and purified by chromatography
on silica gel (eluant: dichloromethane/methancl = 9:1 + 1% conc. ammonia
solution).

Yield: 0.35 g (quant.)

C1oH12CIN;O (225.68)

Mass spectrum:  (M-HY) = 224/2286 (chloring isotope)

Rs value: 0.40 (silica gel, dichloromethane/methanol 9:1 + 1% conc. ammonia

solution)

()  N-I(1R)-1-(5-chioro-1H-benzimidazol-2-v)-2-methoxy-ethvli-4-

{morpholin-3-on-4-yl)-3-trifiuoromethvi-benzamide

Prepared analogously to Example 1f from 4~(morpholin-3-on-4-yi)-3-
trifluoromethyi-benzoic acid, (1R)}-1-(5-chioro-1H-benzimidazoi-2-yl)-2-methoxy-
ethylamine, TBTU and NMM in DMF, then precipitation by pouring into water,
fitering and drving i. vac..

Yield: 63%

R value: 0.57 {silica gal; dichloromeathane/methanol = 8:1)
CaatooCIF3N4O4 (496.88)

Mass spectrum:  (M+H)" = 487/499 (chlorine isotope)

The following compounds were prepared analogously.

No. structural formuia Yield mass peak(s} R value or R,




rN H H 412/414 (silica gel, (chlorine CH2CI2/C2H50H isotope) 9:1) N [1
{5 chloro-1H-indol-2-yl)-ethyll-3-methyl-4-(morphoiin-3-on-4-yl)-
benzamide Example 27 N-[(1 S)-1-(5-€#loro-1 '
H-benzimidazo-2-yl)-ethyl]-4-(morphoiin-3-on-4-yl)- 5 benzamide o N N N
H Cl 0254 mg (1.15 mmol) 4-(morpholin-3-on-4-yl)-benzoic acid
(prepared by 1o synthesis sequence analogously to Example 30a, 2d and

21 gRraced in 5 mirDMEand 428 mg (1°0 mmol)y PfTU and 514 pi

(3.0.mmol) DIPEA are added. After stirring at amb|ent temperature for 10
25 minutes 232 mg (1 0 mmol) (1|S)-1- (5-chigrevi+H)™ = 2.57 min
H- ben2|m|dazo ethylamln%IWrochlo |g?%§§,§\ggﬁ§i and the mixture
is <,t|rre BHu mbient temperature. Then the reaction 15
mixt red thré &si¢ aluminium piGdosRE evaporated down i.
vac 'F'he residue is purified by chromatog y on silica gel (eluting
gre dlent dichloromethane/methanol 100:0{-> 90:10), the corresponding

frap fiotRaRaedapion btk uiiPIovhcl tdTehighlreidébivenaimidazol-2-y1)-2-
acetonity @(wgt(ﬁ?ﬁ%&gm%ed 5 Yield: 77% C20HI9C1N403 (398.85)
Mass spectium; (M+H)" = 399/401 (chlorine isotope) The fallowing

26 compound is preparegd | analoggusly: 10 | (M+H)™= 2.65 min
29% 509/511
C)’gk ‘@' (chiorine
isotope)

4-(azepan-2-on-1-y1)-N-[(1 R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-
methoxy-ethyl}-3-trifluoromethyl-benzamide

44 | 5 (M+H) = 0.47
i ,Q, 8.5% 477/479/481 | (silica gel,
Q % - {j' =3
C‘;N e e (chlorine CHoClL/CH,0OH
Ct
© isotope) 95.5)
2.37 min

3-chloro-N-[{ 1 R}-1-{5-chioro-1H-benzimidazol-2-yi)-2-methoxy-ethyi]-4-
{{1,4Joxazepan-5-on-4-yl}-benzamide

45 ; 5 M) = 0.45
ng ,(r/ 2.2% 47714791481 | (silica gel,
C;‘; f i o (chiorine CHClL/CH;0H
o~ isotope) 05:5)
2.41 min

3-chloro-N-[( 1 R}-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-

{[1,4loxazepan-3-on-4-yl}-benzamide

52 J\’ 5 (M-H) = 0.70
Q)L @. 7.2% 431/433/435 | (silica gel,
(chlorine CH,COOCHs
isolope) /CH30OH 9:1)




No.

structural formula Yield mass peak(s) Name 28 80% (M+H)~_ N O

JIN I " HYG 413/415 (chlorine isotope) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl)-3-methyl4ygnorpholin- 3-on-4-yl)-benzamid e
Example 29 N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethylj-3-methyl-4-(4-N-methyl- 15
[1,4]diazepan-1-yl)-benzamide o N,*. N pci (a) 4-fluoro-3-methyl-benzoic

aci

chloride 20 14.00 g (90.8 mmal) 4-fluora-3-methyl-benzoic acid are

Noyefl

| staestral dormmtather witVB9%n of t]ishgeeriGMESIng [iReryalue or Re

eVANPLAL -down 1. vac The -I12-Tesidue is further réacted without any

mo
4-fl
4-fl

dropwise

re puritication. Yield: 15.70 g (quantitative) CAH6CIFQ (172.59). 5.(h)

i3rob®meli{bBh dideiars 7 ghenzimigaani-2-yl)-ethyl]-4-(morpholin-3-
ngéwgg}%gﬁ%glc acid chloride dissolved in 30 ml THE are added
i 300 ml of conc. ammeonia solution and then stirred.for 2 hours

81 at ambient temperatyre. The prekipitate formddi&Hitared off, Mhdfted with

water and dneﬁ oﬂ(reld 10.00 g gg0) CBHBENES(2B3.16) | (silica gel,

 {chlorine CH3COOCoHs
isotope) {CH;0OH 85:5 +
CH3;COOH)

3-chioro-N-[(1R}-1-(5-chloro-1 H—ba nzimidazol-2-yi)-2-methoxy-ethyll-4-
{morpholin-3-on-4-yl}-benzamide

a7

! 2. {(M-HY = 2.36 min
i NJ/YN 1.0% 506/508/510
&’q\\ﬁ ﬁc‘ | (bromine and
° chicrine
isotope)

3-bromo-N-[(1 R)-1-(5-chloro-1 H-benzimidazol-2-yl}-2-methoxy-ethyi}-4-

(momholin-3-on-4-yl)-benzamide
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Rf value: 0.31 (aluminium oxide; dichloromethane/methanol = 50:1) (c)
4-fluoro-3-methyl-benzonitrile 15 10.00 g (65.29 mmol)
4-fluoro-3-methyl-benzoic acid aml"d% e stirred together with 50 ml
phosphorus oxychloride for 4 hours at 60C and then evaporated down i.
vac.. The residue is poured into ice water, the resulting precipitate is
filtered off and washed with water. After being taken up in ethyl acetate

Ex#iraplerganic phase is washed with sat. potassium carbonate solution,
dried over 20 sodium sulphate and evaporated down completely i. vac..
Yield: 8.00 g (91%) C8HSFN (135.14) Rf value: 0.84 (silica get;

N-[didR)ot aifiethiane) 125 (eh Simictnydi42 (4 N2amatthibky-ethyll-3-methyi-4-
1.4ﬁdijaz_ pan-1- lli)_—genzonitr'le 7.00 g (51.8 mmol)

(mﬁfﬂ B3R 33(/ f26ATRE are heated to 110C together with

1-N-methyl-[1,4]diazepan for 1 week with stirring. After evaporation i. vac.
the residue is separated on aluminium oxide (eluant: dichloromethane)
and the corresponding fractions are again%purified on silica gel (eluting
gradient: 3o dichloromethane/methanol 1 ->9:1). Yield: 1.70 g (14%)
C14H19N3 (229.33) -113- Mass spectrum: (M+H) + = 230 Rf value: 0.25
(silica gel; dichlorometijanejmet anoﬁ: 9: )/(e, 2

3-methyi-4-(4-N-metpy L4 Tdigzepan-| -yl)Fbénzoiz-aeid 5 Prepared
analogously to Example 1 b from 3-methyl-4-(4-N"methyl-
[1,4]diazepan-1-yi)-benzonitrile with 25% potassium hydroxide solution by
refluxing for 36 hours. After evaporation i. vac. the residue is separated on
aluminium oxide (eluant: dichloromethane) and the corresponding

Prepamsnansie syl uFkeasiestidacgel Jeraityigfemsiipholin-3-on-4-yi)-

beHOsMa IR g bHROh %] Sequence analogously to Example 30a, 2d
and 21a), (1R)-1-{5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethylamine, TBTU
and NMM in DMF, then pouring into water, extracting with ethyl acetate, drying

over sodium sulphate, evaporation i. vac. and purifying by chromatography on
sifica gel (eluting gradient: ethyl acetate/isopropanol/ethanol 8:1:0 -> 9:0:1).
Yieid: 99%

Rr value: 0.13 (silica gel; dichioromethanefisopropanol = 18:1)

CooHa3CINAO4 (442 .91)

Mass specirum:  (M+H)” = 443/445 (chiorine isotope)

The foliowing compounds were prepared analogously:

No. | structural formula Yield mass psak({s) | Ryvalue or R,
Name

23 s 76% (M+H)" = 0.50

. 2 Ji“ 473/475 (silica gel,

(\N(f)/k g (chiorine CHzCh/CoHsOH
O isotope) 9:1)
N-{(18)-1-{5-chioro-1H-benzimidazol-2-y!}-3-methylsulphanyl-propyi}-3-
methyi-4-(maorpholin-3-on-4-yl}-benzamide




10 9:1). Yield: 14% C14H19N202 (248.33) Mass spectrum: (M+H)' = 249
Rf value: 0.30 (RP-18; methanol/5% aqueous sodium chloride solution =
6:4) 15 (f) 3-methyl-4-(4-N-methyl-11#ldiazepan-1-y!)-benzoic acid
chloride Prepared analogously to Example 29a from
3-methyl-4-(4-N-methyl- [1,4]diazepan-1-yi)-benzoic acid and thionyl
chloride. Yield: quantltatlve 20 C14H19CIN20 * HCI (266 77 1 303. 23) (g)

'“!(1 Sy-1-fo-chloro-1-H-benzimt f'i_"‘l 2 yI} ethyvd-3 IIICL } \'- \| metn
No. | L eREuemra) Irmuiaamide 13406, (1.61 FiAeN P WG RVER R,
3-methpted- (4 N -methyl-[1, 4)d|azepan -I-yl)-benzoic acid 25 chlorlde are

Qr{ fnﬂafhc\r \Allfh 400-e ( a.mmolD)TEA |n 10 ml THE » on
U\JTIIS \“%d IIIIUI/ T \+IIII LILBLL™ %1 ull I\(IIL
te perature a Iutlon of 4 r%?g (1.6

4 (£s)-1-(5-¢Mord-1 H-
benzimida mine s added dropwisE4@ith stirring.|Afidicd gel,

ho r@ Ag at an?b emperature the (§< ﬁﬂeéﬁ ?Z\C/iavr\)/ﬁ{]ag %F%&’QHSOH

residue is combined with water a
The combined 30 organic pha<es are wash xia\tdbesﬁt sodium @i’ilpride

B S T A IR e Y eV

dich{erorpathianelmethanpbioQAmidkl4- The fractions evaporated down

ard frnafad \Allfh nfharnol hyrlrc h!C."EC aCId ~ftay fnfal CU""""WM
49 evaporat ith ethyl ace d2ghd dleﬂwﬂe erand dridd”i¥ac. at

70C %Q%I d ﬂfng,( 9 C23H28CINSC 84 (462.43 | 42585a gel,
© (chlorine CH,Cly/CoHs0H
isotope) 2:1)
N-[1-{5-chioro-1 H-indoi-2-yl-ethyl}-3-methyl-4-{morpholin-3-on-4-yi -
benzamide
Example 27

N-[{18)-1-{5-chloro-1H-benzimidazol-2-yi)-ethyl}-4-(morpholin-3-on-4-yi}-

5  benzamide
0 ﬁ/"\\?N
N
Hj\ N HGCE
6

254 mg (1.15 mmol} 4-(morpholin-3-on-4-yl)-benzoic acid (prepared by

10 synthesis sequence analogously fo Example 30g, 2d and 21a) are placed in &
mi DMF and 428 mg (1.0 mmol) PTU and 514 ul (3.0 mmolj DIPEA are added.
After stirring at ambient temperature for 10 minutes 232 mg (1.0 mmol} (1S5)-1-
{5-chioro-1H-benzimidazol-2-yl}-ethylamine-hydrochloride are added and the
mixture is stirred for 16 hours at ambient temperature. Then the reaction

15  mixture is filtered through basic aluminium oxide and evaporated down i. vac..



Mass spectrum: (M+H)+ = 426/428 (chlorine isotope) Rf value: 0.47
(aluminium oxide; dichloromethane/methanol 19:1) Example 30 10 N-[(1
S)-1-(5-chloro-1 H-benzimidazol-2-y|j-?e1hyl]-3-methyl-4-(piperazin-l-yl)-
benzamide 0 N N HN~ 15 (a) methyl
4-(N-Boc-piperazin-1-yl)-3-methyl-benzoate 4.00 g (17.5 mmol)
4-bromo-3-methyl-benzoate methyl are suspended together with 3.92 g

Th 1RiMMmal PhBRsIiRErRENRalYAM9/ (S AN P rlndivg diasstate,
50.7 mg (175 pmol})trl-tent.-butyl-phosphonlum 20 tetrafluoroborate and

dichjororaqBrnaiiRasanth SR phaspHatethie SR roRdigh BarliPOR R
evaPcEaen atwespheie hertedsia ddRDEapl@ain desthhiriRicraweNad
oven. Then the reaction mixture is poured into water, stirred vigorously
lyoptisRfacted 3 times with ethyl acetate. The combined organic phases
5 Yigite dneg over sodium sulphate, applied to silica gel and purified by 25
chromatography on silica gel (eluant: dichloromethane/methanol 80:1).
Cz%@&‘.ﬁg%?ﬁ@ﬁ?tlwmzm (334.42) Mass spectrum: (M+H)' = 335
Mddkvsduei? (silign-ge)’ dichloroppahamelssihansisoRipé) -115- (b)
4-(N-Boc-piperazin-1-yl)-3-methyl-benzoic acid 1.42 g (4.24 mmol) of
methyl 4-(N-Boc-piperazin-1-yl)-3-methyl-benzoate are dissolved in 7 ml

ThéHEenthg. 2bmpelmpienhans383 meaiddohiswnol) lithium
10

No. | structural formula Yieid mass peak(s)

Name

28 80% T(M+H) =

o]
({\:L)N _ E‘I/Lgb_a 413/415 (chlorine isotope)
o

N-[{1 S)1-(5-chioro-1H-benzimidazol-2-yl)-ethyll-3-methyi-4-(morpholin-
3-on-4-yl-benzamide

Exampie 29

N-{{(1S}+1-(5-chloro~1H-benzimidazol-2-y! }-ethyi}-3-methyi-4-(4-N-methyi-
15  [1,4)diazepan-1-yl)-benzamide ‘

{a}y  4-Afluoro-3-methyl-benzoic acid chioride

20  14.00 g (80.8 mmol) 4-fluoro-3-methyl-benzoic acid are refluxed for 1 hour

together with 50 mi of thionyl chioride and then evaporated down i. vac.. The
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5 hydroxide-monohydrate are added. After stirring for 16 hours at ambient

temperature the mixture is heated to 45C for 2 hours. Then another 893

mg (21.3 mmol) lithium hydroxide mpywhydrate are added and the

mixture is stirred for 4 days at ambient temperature. Then it is neutralised

with 1-molar hydrochloric acid and the reaction mixture is extracted with

ethyl acetate. The 1o combined organic phases are dried over sodium

sulphate and evaporated down completely i. vac., Yield: 1.29 g (95%)
re@iwmﬁb@r(%@; WHRQURRYTRRTENPHANC2YON: 15 Rf value: 0.29
Y,é@h%gﬁj g gﬁme/methanol 15:1) (c)

4-(N-Boc-piperazin-1-yl)-N-r(1 S)-1-(5-chloro-1H-benzimidazol-2-vl)-

Cabld@i?@ ﬁfg%l fenzamid e Prepared analogously to Example If from

4-(N-Boc-piperazin-1-yl)-3-methyl- 20 benzoic acid,

(1S)-1- (5 chloro 1H- ben2|m|dazol 2-yl)-ethylamine, TBTU and NMM in

= f 5t Jre2 Sldum hydrogen carbonate solution,

158Xy wmﬂhﬂmgﬁmﬁmmiqy@m@wammm@ evagsivalibn 30 mi
vac. andi%qslflcatlon of the residue_by chromatography on silica

THE GRS TOPH RS S R B B AP Ty e 8Gfred

for¥ Maluey &m&wwm@m@mmm@aa 19 filtered off,
C26H32CIN5%r)3 (498.03) Mass spectrum: (M+H)" = 498/500 (chlorine

washRMHWIEONE ENT(P@“?‘?S chloro-1
Yididbenzinidazatzyyl)-ethyll-3-methyl-4-(piperazin-1- yl)-benzamide
Pr%d an @ously to Example 1g from
in-1-yl)-N-[(1S)-1 -116- (5-chloro-1

Ry Ha@@@zmnd%m&ﬁmwadbmmmﬁemmmaﬁm in 50:1)

{c) 4-fluoro-3-methyl-benzonitrile

10.00 g (65.29 mmol) 4-fluoro-3-methyl-benzoic acid amide are stirred together
with 50 mi phosphorus oxychioride for 4 hours at 60°C and then evaporated
down i. vac.. The residue is poured into ice water, the resuiting precipitate is
fittered off and washed with water. After being taken up in ethyl acetate the
organic phase is washed with sat. potassium carbonate solution, dried over
sodium sulphate and evaporated down completely i. vac..

Yield: 8.00 g (91%)

CsHeFN (135.14)

R value: $.84 (silica gel; dichioromethane}

(dy  3-methyl-4-(4-N-methvi-[1.41diazepan-1-yl-benzonitrile
7.00 g (51.8 mmol) 4-fluoro-3-methyl-benzonitrile are heated to 110°C together

with 1-N-methyi-[1,4]diazepan for 1 week with stirring. After evaporation i. vac.
the residue is separated on aluminium oxide (eluant: dichloromethane) and the
corresponding fractions are again purified on silica gel (eluting gradient:
dichloromethane/methanol 100:1 -> 9:1).

Yield: 1.70 g (14%)

CiqH1oN3 (229.33)
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dichloromethane. Yield: quantitative C21H24CIN50 (397.91) 5 Mass
spectrum: (M+H)+ = 398/400 (chlorine isotope) Rf value: 0.14 (silica gel;
dichloromethane/methanol = 9:1) Thé 3ollowing compound is prepared
analogously: No. structural formula Yield j mass peak(s) Rf value or Rt
Name 650a 7: (M+H)' =0.11 5.9% 428/430 (silicagel, Ham"IH"/\c
(chlorine CH2CI2/CH30H Jisotope) 9:1) N-[(1 R)-1-(5-chloro-1

Melé? zol- 2 Fﬂ ethoxy- []-3-methyl-4- (p i pe ra zi n-1-y )-b e
nza |d e 10 Examp 31 N-[(1 S)-1-(5-chloro-1

R veben Andit4sbk2-giletighiaonegtiybagpisdhrarinl =611 - yl)-benzamide
15 0 pppppgg ~ N1~N ~N/"H" CI HNO (a) methyl
4-(N- Bocplperazm 2 onl yI) 3 methyl benzoate 758 mg (3 31 mmol)

,@& 9&51659&% fgfé‘xgm 124 f?rcﬂﬂ %h
copper(l)lod 5911 pl (330 %mol) NW- ;?mﬁi% ?’ erne |ami¥1e and
[1,4l0zepan-1-yi)-benzonitrile with 25% potassmm hydroxide solution by
refluxing for 36 hours. After evaporation i. vac. the residue is separated on
aluminium oxide {eluant: dichioromethane) and the corresponding fractions are

again purified on silica gel (eluting gradient: dichloromethane/methanol 100:1 ->

91}

Yieid: 14%

CraH1eN203s (248.33)

Mass spectrum:  {(M+H)' = 249

Ry value: 0.30 (RP-18; methanol/5% agqueous sodium chioride solution = 8:4}

(f 3-methvi-4-(4-N-methyi-[1 4idiazepan-1-yi--benzoic acid chioride
Prepared analogously t6 Example 28a from 3-methyi-4-(4-N-methyl-

[1,4)diazepan-1-yl)-benzoic acid and thionyl chloride.
Yieid: quantitative
C14H19CINLO * HCIH(266.77 / 303.23)

(g)  N-[(18)1-(5-chioro-1H-benzimidazol-2-vh)-ethyil-3-methyl-4-(4-N-methyi-
[1.4idiazepan-1-yi}-benzamide

489 mg {1.61 mmol) 3-methyl-4-{4-N-methyi-[1,4]diazepan-1-yi}-benzoic acid

chioride are placed together with 400 mg (3.96 mmol) TEA in 10 ml THF at

ambient temperature and a solution of 433 mg (1.61 mmol) (1S5)-1-(5-chloro-1H-

benzimidazol-2-yl}-ethylamine is added dropwise with stirring. After 16 hours
stirring at ambient temperature the mixture is evaporated down i. vac., the
residue is combined with water and extracted with ethyl acetate. The combined
organic phases are washed with sal. sodium chiloride solution, dried over
sodium suiphate and evaporated down i. vac.. The residue is purified by

chromatography on aluminium oxide {eluant: dichloromethane/methanol 100:1).
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-117- (6.62 mmol) potassium carbonate in 6.6 ml of toluene and under an
- argon atmosphere heated to 14000 in a microwave oven with stirring for
1.5 hours. Then the reaction mixtur_e.iizfcpgured into water, stirred
vigorously and extracted 3 times with ethyl acetate. The combined
organic phases are dried over sodium 5 sulphate, applied to silica gel and
purified by chromatography on silica gel (eluant:
dichloromethane/methanol 50:1). Yield: 679 mg (59%) C1.8H24N205
TiedBantipvpsyapraeddomn re-traiewith siteread ydirehlggic acid, after
1ot NORREIGILARE B\RIPaRAkT BRide Wi ethy! acetate and diethyl ether and
4-(N-Boc-piperazin-2-on-1-yi)-3-methyl-benzoic acid 775 mg (2.22 mmol)
digekihy¥ac(iBEC piperazin-2-on-1-yl)-3-methyl-benzoate are dissolved in

Y%ié:nilzﬁ"llﬁga@%é}' ml of water as well as 468 mg (11.2 mmol) 15 Iit.hium
ydromde-monoh?l%rate are added. After stirring for 16 hours at ambient

CrohtmEihisfie e hiA@dré 3/ e 8Rsed with 1 -molar hydrochloric acid and

%wixtumiﬂ‘gxtractedzmiﬁ@ﬁmgl(@pﬁgﬁg@e TdRapmbined organic
phases are dried over sodium sulphate and evaporated down completely
Ri «alee: il deminiyeoniseodiehiyemeitaneineianohis dpectrum:
(M+H)' = 335 Rf value: 0.31 (silica gel; dichloromethane/methanol = 15:1)
(c) 4-(N-Boc-piperazin-2-on-1-yl)-N-((1 S)-1-(5-chloro-1
_@H&SiéﬂdE igfldazol-2-yi)- 25 ethyl)-3-methyl-benzamide Prepared
analogously to Example If from 4-(N-Boc-piperazin-I-yl)-3-methyl- benzoic
acid, (1S€-1-(5-ch|oro-1H-b_en_zimidazoI-Z-yI -ethylamine, TBTU and, NMM
Nek( bR -(Beshighenid g nedmid %alr&fvi%ﬁfadk%&?ﬂmﬁé RBIEERAT1-YH-

Hexba&lige with ethyl acetate, drying over sodium sulphate, evaporation i.

O ﬁ/i\TGN | .

{a}  methyi 4-( Nwaoc—piperazin-_-‘i -yi-3-methvi-benzoate

4.00 g {17.5 mmol) 4-bromo-3-methyl-benzoate methyl are suspended together
with 3.92 g (21.0 mmol) N-Boc-piperazine, 39.2 mg (175 umol)
palladiumiiacetate, 50.7 mg (175 umol) tri-fert.-butyl-phosphonium-
tetraﬂuoroborate. and 11.12 g (562.4 mmol} potassium phosphate in 35 mi of
toluene and under a.n argon atmosphere heated to 150°C for 10 minutes in a
microwave oven. Then the reaction mixture is poured into water, stirred
vigorously and extracted 3 times with ethyl acetate. The combined organic
phases are dried over sodium sulphate, applied to silica gel and purified by
chromatography on silica ge! (eluant: dichloromethane/methanol 80:1).
Yield: 1.42 g (24%)

C1aHosN2O4 (334.42)

Mass spectrum:  (M+H)” = 335

R value: 0.52 (silica gel; dichioromethane/methano! = 50:1)
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30 and purification of the residue by chromatography on silica gel (eluant:
dichloromethane/methanol 30:1). Y|eId 71 % - 118 Rf value: 0.30 (silica
gel; dichforomethane/methanol = 15! 1)5 C26H30C1H504 (512.01) Mass
spectrum: (M+H)' = 512/514 (chlorine isotope) 5 (d) N-[(1
S)-1-(5-chioro-1H-benzimidazol-2-yF)-ethyll-3-methyl-4-(piperazin-2-
on-1-yi)-benzamide Prepared analogously to Example 1 g from

4-(N- Boc plperazm 1 -yl)-N-[(1S)-1-

! G20k 411.90) Mass
1 @@f{um M@qur@ﬂm%wﬁomam@mah Rivaluee Db eiliengekre

i ke A R T
hydxfoﬁiﬁ@mma@@yﬁr&te(%@ddéﬁl&f@%t#ﬁ&@%(%lt@@@ abdnblent

o B e RS A5 G5y S o e A o A e 293 mo
(2 nPromdbyiiffbenzbmiced? bhbNydrate are added and the mixture is stirred
for 4 days at ambient temperature. Then it is neutralised with 1-molar
hydrochiloric acid and the reaction mixture is exiracted with ethyl acetate. The
combined organic phases are dried over sodium sulphate and evaporated down
completely i. vac..
Yieid: 1.29 g (85%)
CarH24N204 (320.39)
Mass spectrum:  (M+H)" = 321
R value: 0.29 (silica ge!l; dichloromethane/methanol = 15:1)

(c)  4-{N-Boc-piperazin-1-yl-N-[(1S}-1-(5-chloro-1H-benzimidazol-2-vl)-
ethvi}m3~me€hv5~benzamide

Prepared analogously to Exampie 1f from 4-(N-Boc-piperazin-1-yi)-3-methyi-
benzoic acid, (1S)-1-{5-chloro-1H-benzimidazol-Z-yl)-ethylamine, TBTU and
NMM in DMF, then stirming into conc. sodium hydrogen carbonate solution,
extraction with ethyl acetate, drying over sodium sulphate, evaporation i. vac.
and purification of the residue by chromatography on silica gel (eluting gradient:
dichloromethane/methanol 50:1 -> 15:1).

Yield: 85%

R¢ value: 0,15 (silica gel; dichloromethane/methano!l = 30:1)

CosHz2CINsO3 (498.03)

Mass spectrum:  {M+H)" = 488/500 {chiorine isotope)

(d)  N-{(1S}1-(5-chioro-1H-benzimidazol-2-vli-ethyll-3-methyl-4-(piperazin-1-

vil-benzamide

Prepared analogously to Example 1g from 4~-(N-Boc-piperazin-1-yl}-N-[(15)-1-
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H /\-O 0.C 11% 426/428 HJ (chlorine isotope) 1 N-[(1 S)-1-(5-chioro-1
H-benzimidazol-2-yl)-ethylj-3-methyl-4-(7-oxo
[1,4]diazepan-1-yl)-benzamide -113-Example 32 N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yi)-ethyl]-3-methyl-4-(piperidin-2-on-1- yl)-benzamide 5
0 N cE (a) methyl 3-methyl-4-(piperidin-2-on-I-Vi)-benzoate Prepared
analogously to Example 31a from methyl 4-bromo-3-methyl-benzoate to

-qne jn_the iodide, N,Ntdi B
S e R e R
digificasgestaamesphere. Yield: 34% Cl4H17N03 (247.30) 15 Mass
ctrum; +H) = 248 Rf value: 0.21 (silica gel; petroleum ether/ethyl
Y'ﬁ%gtgféami ?b) 3-methyl-4-(pipe ridin-2-on-I-yi)-benzoic acid Prepared

C;a,ﬂﬁlﬂgNgSMBQEmmple 2d from methyl 3-methyl-4-(piperidin-2-on-1- 20

nzoate and % sodlum n.in meeFlganoI Yield:
Mé% %WENO 27) Mass‘r:g‘:}fl)éej(:trunﬁ3 %& P% ESQ}%R fvalue: 0.51
R((sililcae gel éthsiiiasegatpdithivroimedrbrafmetranamiboiia
The following compound is prepared analogously:
No. structural formula Yield mass peak(s} | R¢value or R,
Name
85 o 5 (M+H)" = 0.11
ﬁ’Lf” 5.9% 428/430 {silica gel,
[y = (chlorine CH,ChICH:OH
isotope} 9:1)

N-[(1R)-1-{5-chloro-1H-benzimidazol-2-yi}-2- methoxy~ethyl] -3-methyl-4-

(piperazin-1-yl}-benzamide
Example 31
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi}-ethyl}-3-methyi-4-(piperazin-2-on-1-
yirbenzamide

O .
Ni\(/N
"N
HN

(a)  methyl 4-(N-Boc-piperazin-2-on-1-vi}-3-methyl-benzoate
758 mg (3.31 mmol) methy! 4-bromo-3-methyl-benzoate are suspended
together with 796 mg (21.0 mmol) 4-N-Boc-piperazin-2-one, 31.8 mg (167 pmol)

copper(hiodide, 35.1 pt (330 pmot) N, N'-dimethyl-ethylenediamine and 0.82 g
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25 solution) (c)
N-[(1S)-1-(5-chloro-IH-benzimidazol;2-yl)-ethyl)-3-methyl-4-(piperidin-2-
on-l-yl)-benzamide Prepared analogously to Example If from
3-methyl-4-(piperidin-I-yl)-benzoic -120- acid,
(1S)-1-(5-chioro-1H-benzimidazol-2-yl)-ethylamine, TBTU and NMM in
DMF, then stirring into ice water, combining with ammonia solution,
(6.6Rennu!)tpkbagsipnm chcbtmatedthéitend wifiotatine eivéairaieg poridirgation

of th les idue b aph on silica eI (el radient: ethyl
atmosé? ln tar@(; (r:lo[ ESB,EISammon}:%{"‘gglue?lo i@‘f%&g %DFY1G‘$ %59
Th&f Mre:a@tsﬁ‘x(srimmwisejbyrademmemman@tmr@dlvigl@ﬁoamguamld)dracted
C22H23Cl 2 SS trum: M+H + =411/413 (chlorine
3 O Bt e Cabab et e e St Rogodium
sulstratay egfbec dtastiiokl gehass! pealkic) R \ciinencaBgriinyesSs{ida rgp& =

(et S T O Lo oot
Yiektb2n2imiglézekd-yl)-ethyl]-3-methyl-4
QB@LEQ&T;@J)M@%WA-W)-Mnzamide 56 0 a X: (M+H)+ =0.30
Mass spectrum:  (M+H)" = 349

R value: 0.25 (silica gel; dichloromethane/methanol = 50:1)

(b)  4-(N-Boc-pinerazin-2-on-1-yi}-3-methyl-benzoic acid

775 mg (2.22 mmol) methyl 4-(N-Boc-piperazin-2-on-1-yl)-3-methyl-benzoate
are dissolved in 3.7 ml THF and 4.9 mi of water as well as 468 mg (11.2 mmol)
lithium hydroxide-monohydrate are added. After stirming for 16 hours at ambient
temperature the mixture is neutralised with 1-molar hydrochloric acid and the
reaction mixture is exiracted with ethyl acetate. The combined o.rg-anic phases
are dried over sodium sulphate and evaporated down completely i. vac..

Yield: 664 mg (88%)

Ca7H2N2O5 (334.38)

Mass spectrum:  (M+H)" = 335

Rr value: 0.31 (silica gel; dichloromethane/methanol = 15:1)

(c)  4-(N-Boc-piperazin-2-on-1-v)-N-[{(1S)-1-{5-chioro-1H-benzimidazol-2-yl)-
ethvi}-3-methvi-benzamide |

Prepared analogously to Example 1f from 4-(N-Boc-piperazin-1-yl}-3-methyi-
benzoic acid, (1 S}1-{5-chioro-1H-benzimidazol-2-yh-ethylamine, TBTU and
NMM in DMF, then stirring into conc. sodium hydrogen carbonate soiution,
extraction with ethyl acetate, drying over sodium sulphate, evaporation i. vac.
and purification of the residue by chromatography on silica gel (eluant:
dichioromethane/methanol 30:1).

Yield: 71%
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H M 16% 441/443 (silica gel, (chlorine CH3COOC2H5/ isotope)
C2H50H 9:1 + 1 % NH3) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-eth{fj&8-methyl-4-
(piperidin-2-on-1-yl)-benzamide -121- No. structural formula Yield j mass
peak(s) Rf value or Rt Name 80 E: { 0 0 (M+H) =0.60 N f N 8.0%
459/461 (silica gel, H G (chlorine CH3COOCZHS( S o isotope) C2H50H

% S-chlor -
Rs ﬁﬂlﬁgng) rﬁ@ﬁ?i 9%?.’25%& %c;g}% hyr] é‘-“n%'ha‘?f’i- (tﬁ] ?norpho l
CodH30mN4SY)) (Béazamide Example 33 N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2; hyl]-4-(N- -pipgerazin-1:yl)-3-
Maﬁﬁlug?orig myl beﬁ\g%r%t?de N JIN %M%@ﬁ@@ﬂn%’%gﬁ%mol)
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-4- 10

(d)(plpﬂ ¥ %)11)/ ()530H‘ i r?%%mﬁaéim"%evﬁ%ﬁﬂﬁ%f}ﬂ%% ZL '&! befazin-2-

on-1-vi-benzamide

Prepared analogously 1o Example 1g from 4-(N-Boc-piperazin-1-yi}-N-{{(15)-1-
(5-chioro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-benzamide and TFA in

dichioromethane.

Yield: 36%
CaiH22CINSO2 (411.90)
Mass spectrum:  (M+H)” = 412/414 (chiorine isotope)

R; value: 0.42 (siica gel; dichloromethane/methanol = 9:1)

The foliowing compounds were prépa-red analogously:

No. | structural formuia Yield mass peakis) | R¢vaiue or Ry

Name

66 . 5 (M+H) = 0.18

£, | '
((‘DH; Q)LH 1 {}m 17% 442/444 (slica  gel,
HN S {chlorine CH2Cl/CH30H

isotope) 8:1)

N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-3-methyi-4-
{piperazin-2-on-1-yl}-benzamide

98

PR 5 5: (M+H)" =
C'L)N "o 01w | 426/428

{chiorine

isotope)

N-[{1S}-1-(5-chloro-1H-benzimidazol-2-yl -ethyl}-3-methyi-4~(7-oxo-
[1,4]diazepan-1-yl)-benzamide




10

15

20

25

dichioroethane and under a nitrogen atmosphere combined with 20 mg
(0.67 mmol) paraformaldehyde and 76 mg (0.36 mmol) sodium
triacetoxyborohydride. After the additiéh-of 5 ml THE the reaction mixture
is stirred for 6 hours at ambient temperature, then 100 mg (3.33 mmol) of
paraformaldehyde and 100 15 mg (0.47 mmol) sodium
triacetoxyborohydride are added and the mixture is stirred for a further 22

ExAokR.ad-ambient temperature. Then it is combined with sat. sodium
ﬁygrogen carbonate solution and extracted with ethyl acetate. The
combined organic phases are dried over magnesium sulphate, evaporated

i, ified by eh il Siy] ient:

N @g; giﬁ%?mﬁhﬁr%%meth aﬁ%%}(%cr}%{j‘am%@%ﬂ%%% o%%%%%gfgé?g"sﬁ -

yl}epeayavigel: 70 mg (59%) C23H25CIF3N502 (495.94) Mass spectrum:
dichloromethane/methanol = 9:1 + 1 % conc. ammonia solution) Example
34 10 N-[(1 S)-1-(5-chloro-1 2
H-benzimidazol-2-yl)-3-met yytsuipton)
4-(morpholin-3-on-4-yl)-b @. Orors-0O N 150 mg (0.32 mmol)
N-[(1S)-1-(5-chloro-¥A-berizimidazol-2-yl)-8- N\ __ /¢
methylsulphany-props1-yik3-methyl-4-(morpholin-3-on-4-yl)-benzamide
are dissolved in a mixiure &t 10 ml dichloromethane and 1 ml acetic acid
at -15C and combined with 204 mg (0.89 mmol) 3-chloroperbenzoic acid.
The mixture is then stirred for 30 minutes at -15 to -10C, heated to

(@)ampethdsaaeivisdshpiperidin-2-on-1-vi}-benzoate

Prepared analogously to Example 31a from methyl 4-bromo-3-methyl-benzoate

phil]-3-methyl-

and piperidin-2-one in the presence of copper(l)iodide, N,N’-dimethyi-
ethyienediamine and potassium carbonate in toluene and dioxane under an
argon atmosphere.

Yield: 34%

Ca4H17NG; (247.30)

Mass spectrum:  (M+H)" = 248

Ryvalue: 0.21 (silica gel; petroleum ether/ethy! acetate = 1:1)

(b}  3-methvi-4-(piperidin-2-on-1-vi)-benzoic acid

Prepared analogously to Example 2d from methyl 3-methyl-4-(piperidin-2-on-1-
yi}- benzoate and 1-molar sodium hydroxide solution in methanol.

Yield: 83%

C1aH1sNO; (233.27)

Mass spectrum:  (M+H}" =234

Ry value: 0.51 (silica gel; ethyl acetate/ethanol = 8:1 + 1% conc. ammonia

solution)

{cy  N-[(1S)-1-(5-chloro-1H-benzimidazoi-2-yl}-ethyi)-3-methyl-4-{piperidin-2-

on-1-vil-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(piperidin-1-yl}-benzoic
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20 stirred for a further 16 hours. Then the reaction mixture is washed

twice with 5% sodium hydrogen carbonate solution, dried over sodium

sulphate, evaporated down . vac. a urified by chromatography on

silica gel (eluant: dichloromethane/ethanol 95:5). Yield: 80 mg (50%) 25

C23H25CIN405S (505.00) Mass spectrum: (M+H)' = 505/507 (chlorine

isotope) Rfvalue: 0.45 (silica gel; dichloromethane/ethanol = 9:1) -123-

Example 35 N-[(1 S)-1-(5-chloro-1
acitl-bebzmm{GsclbroyShestipridasisdd v prepylamibe, TBTU and NMM in

yeralidins2:00-12yi)- . - F QP o

oM S R oAt S lma e SECH, ftoring
taking yp- (5 dvfocrapetmnrimiiep 2R3 et asd sharabep plhbinnes sidue

R i A ' IPRREHYT
by & ﬂ;\/&{n}%f%%’ Ra%iaﬁl%g%tlﬁﬁgﬁ@gample%g gﬁgga?ﬂégér%iﬁﬁgim Veonc.
ameenddselifiend 8o 0 15 £42H23CIN402S (442.97) Mass spectrum:
YieQMJ’ 0= 443/445 (chlorine isotope) The following compound is prepared

analogously: No. structural formula mass peak(s) retention time Name
R¢ value: 0.30 (silica gel; ethyl acetate/ethanol = 9:1 + 1% acetic acid)

CaokraCINGO, (410.91)
(M+H)"

Mass spectrum: = 411/413 (chiorine isotope)

The following compounds were prepared analogously:

No. | structural formula Yield mass peakis} | Ryvalus or R,
Name
55 s . FRALE = .
E g’kﬁ“ | 5 {(M+H) 0.40
" < Vo | 45% 420/431 (silica gel,
"o {chiorine CHsCOOCHs/
isctope) CoHsOH 19:1 +
1% NH3)
N-[(18)1-(5-chioro-1H-benzimidazol-2-yi)-ethyi}-3-methyl-4-
(thiomorpholin-3-on-4-yl}-benzamide
56 ] Jii 5 (M+H)" = 0.30
N =N .
N Q/L Y. | 16% 4411443 (silica gel,
C&O i (chlorine CH,COOC,Hs/
isotope) CoHsOH 211 +
1% NH3)
N-[(1R)}-1-{E-chioro-1H-benzimidazol-2-yi)-2-mathoxy-ethyl}-3-methyl-4-
(piperidin-Z-on-1-yi)-benzamide
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36 | (M+H)' = 3.80 min 4451447 (chlorine isotope) O N-[l -(5-chloro-1
H-benzimidazol-2-yl)-I -phenyl-methy|}-4- (pyrrolldln -2- on-1-yl)-benzamide
-124- Example 39 N-[(1 S)-1-(5- hiohd
H-benzimidazol-2-yi)-ethyl]-3-methyl-4-([1,3]oxazepan-2- 5
on-3-yl)-benzamide O ~/\ce CH ~ p" o (a) methyl
4-isocyanato-3-methyl-benzoate 10 1.50 g (9.08 mmol) methyl

No. 4-asipactunstipbhrilzoate aredigrdlved In@ARME spatiRiene CaNVHIGE or R,

with-1L.3.ml /1n 7z mmnl\ trichio nmnfh\ll chloroformate-and —trefluxed for 5.

5 HANANFith < stirring. Then the mixture is evaporated down i. vac, and the

go residue is further reacted withgut any more p@ﬂﬂc lon. Yield: ]()'78409
(quantitative) 45 @1pHINO3 (181.19) (b) m yfﬁl = :

4-(L-U4-c N arbonvilta@ngne)-3-metgbliizoate 1.74(gi([@93e!,
m qIM yl -is -3-methyl-benz dlssolved in 10Q mi
tolleneage’' combined with 1.0y ml (9.11 mT%%i Bﬂl’chCZHS”

4-chioro-butan-1-01. 20 The nixture is refl umﬂdpel? hours WithistDih@: 1 +
After evaporation i. vac. the residue is purifled by chromatogragia/y gp
silica gel (eluting gradient: petjoleum ether/ethyl acetate 17:3 ->'1 Hf)

N-[{1R)-1~(5-chioro-1H-benzimidazol-2-yi }-2-methoxy-ethyl}-3-methyi-4-
{thiomorpholin-3-on-4-yi}-benzamide

Example 33

N-{{18)}-1-(5-chloro-1H-benzimidazol- 2»y!}‘ethyE]~4-(N~methyi -piperazin-1-yi}-3-

trifluoromethyi-benzamide

O ﬁL‘(,N

170 mg (0.24 mmol) N-{{15)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyi}]-4-
(piperazin-1-yi}-3-trifiuoromethyi-benzamide are suspended in 2 mi 1,2-
dichloroethane and under a nitrogen atmosphere combined with 20 mg (0.67
mmol) paraformaldehyde and 76 mg (0.36 mmol) sodium triacetoxyborohydride.
After the addition of 5 ml THF the reaction mixture is stirred for 6 hours at
ambient temperature, then 100 mg (3.33 mmol) of paraformaidehyde and 100
mg {0.47 mmol) sodium triacetoxyborohydride are added and the mixture is
stirred for a further 22 hours at ambient temperature. Then it is combined with
sat. sodium hydrogen carbonate solution and extracted with ethyl acetate. The
combined organic phases are dried over magnesium sulphate, evaporated

down i. vac. and purified by chromatography on silica gel {(eluting gradient:
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Yield: 1.19 g (44%) C14H13CINO4 (299.76) 25 Mass spectrum: (M-H)-=
2981300 (chlorine isotope) Rf value: 0.45 (silica gel; petroleum ether/ethyl
acetate = 80:20) (c) methyl 3-methyt44[1
3]oxazepan-2-on-3-yl)-benzoate 300 mg (1.00 mmol) methyl
4-(N-[4-chlorobutoxycarbonyl]-amino)-3-methyl -125- benzoate are
dissolved in 10 ml DMF combined with 168 mg (1.50 mmol)

potassium-tert.-butoxide and stirred for 3 hours.at 60C, .The reactign.
R RB R AR PP AR S B Tt LA 2 et B
YigRmpinaeh prgenic phases are dried over sodium sulphate and evaporated
down i, vac.. 5 Then the residue is purified by chromatography on silica
CoefapgeiliatsPe i) ether/ethyl acetate 3:2). Yield: 160 mg (61 %) Rf
MySues 8:2 silica gakagtroleuns: etberisiByhketate 8c2pp@)4H17NO4
(263.30) 1o Mass spectrum: M+H?5 =264 (ﬁgc% A o .
Ry ahi A SR e e S S AN 1861 (6 87 o
sofglly) 3-methyl-4-([1,3]oxazepan-2-on-3-yi)-benzoate are suspended in
1 ml of ethanol and combined with 0.26 mi (0.87 mmol) 8% 15 aqueous
lithium hydroxide solution. The mixture is stirred for 3 hours at ambient
Exgmprid@are and then evaporated down i. vac.. The aqueous residue is
extracted twice with ethyl acetate, then acidified and extracted twice more
with ethyl acetate. The combined organic phases are dried over sodium
N-$Uigate sanl@apbkatedzioidazoldty 20 Vel A phgrgepsppyll-3-methyl-

aSRNCA Gig-5R)80Asa shagtrum: (MeH) = 250

o?l‘ -

=8

O

NN

H .

) H

o
O

150 mg (0.32 mmol) N-[(13)-1-(5-chloro-tH-benzimidazol-2-yl}-3-
methylsulphanyl-prop-1-yl}-3-methyl-4-(morpholin-3-on-4-yl)-benzamide are
dissolved in a mixture of 10 mi dichloromethane and 1 mi acetic acid at -15°C
and combined with 204 mg (0.89 mmol} 3-chloroperbenzoic acid. The mixture is
then stirred for 30 minutes at -15 to -10°C, heated to ambient temperature and
stirred for a further 16 hours. Then the reaction mixiure is washed twice with 5%
sodium hydrogen carbonate solution, dried over sodium sulphate, evaporated
down i. vac. and purified by chromatography on silica gel (eluant:
dichloromethane/ethanol 95:5).

Yield: 80 mg (50%)

CoatasCINGOsS (505.00)

Mass spectrum:  (M+H) = 505/507 (chlorine isotope)

Ry value: 0.45 (silica ge!; dichloromethane/ethanol = 9:1)
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Rf value: 0.14 (silica gel; dichioromethane/methanol = 95:5) 25 (e) N-((1
S)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyll-3-methyl-4-
([1,31o0xazepan-2-on-3-yl)-benzamidé2Brepared analogously to Example
1 f from 3-methyl-4-([1,3]oxazepan-2-on-3-yl)- benzoic acid,
(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine, TBTU and NMM in
DMF, then acidifying with TFA and purification of the residue by 30
chromatography (preparative HPLC). Yield: 54% C22H23C1N403 * 2
CF3COOH (654.96 / 426.90) -126- Mass spectrum: (M+H){ = 427/429
EXatiplindisotope) Rf: 2.42 min The following compounds were prepared
analogously: 5 No. structural formula Yield mass peak(s) R4 Name 43
(M-H)"=2.43 min 0 12% 455/457 xN H G (chlorine isotope) N-[(1
N-R1-33¢3-thiohdetoHLbebemaioadaoivlydirietetydstiphiphathybd]-4-

azepan-2-0n-3-yl)-henzamide 51 2:: (M-H)" = 3.70 min 2.6%
(p%%t% 39%3%%%%{?%%0%% I -[(1 S)-1-(5-chloro-1

H-benzimidazol-2-yl)-ethyl]-3-methyl-4-

o

Prepared analogously to Example 27 from 4-(pyrrolidin-2-on-1-yl-benzoic acid,
(15)-1-{5-chloro-1H-benzimidazol-2-yl}-3-methyisulphanyl-propyiamine, PTU
and TEA in DMSO at ambient temperature and subsequent Boc cleaving with
TFA analogously to Example 1g.

HPLC-MS results:

retention time: 3.69 min

CooHaaCINGG,S (442.87)

Mass spectrum:  (M+H)" = 443/445 (chiorine isotope)

The foliowing compound is prepared analogously:

No. | structural formuia mass peak(s) retention time

Name

36 @ (M+H)" = 3.80 min
445/447 (chiorine

i
o
/N
CT\,QA ﬁ)\g‘@_@ isotope)
[&]

N-[1-(5-chicro-1H-benzimidazoi-2-yl}-1-phenyl-methyl}-4-(pyrrolidin-2-

on-1-yi}-benzamide
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(oxazolid in-2-on-3-yl)-benza mile 57 0 (M+H) " =3.63 min oxN!!N'a
3.4% 413/415 (chlorine isotope) N-[(I S)-1-(5-chloro-1
H-benzimidazoI-2-yi)-ethyI]-3-methyl-flzgl_,3] oxazinan-2-on-3-yl
)-benzamide (M+H)' = 3.66 min N 2.7% 443/445H N ! ~ CI O N (chlorine
isotope) N-[(1 R)-1-(5-chloro-1
H-benzimidazo-2-yl)-2-methoxy-ethyl]-3-methyl-4-
([1,3]-oxazinan-2-on-3-yl)-benzamide -127- 68 0 0 Z: (M+H) =4.21 mino "
0.32% 511/513 OA H H I ClI (chlorine FFF isotope) N-[(1 R)-1-(5-chloro-1
H-be? |§§dazol -2-yl)-2-methoxy-ethyl]-4-

pan-2-on-3-yl)-3-trifluoromethyl-benzamide Example 41 N-[(1
S)- 1 -(5-chloro-1 H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-4- 5

N-(m%mngiéﬂ%}c:ﬁi\’ﬁ»}—géﬂgﬁ’nw@'-%)—%tgyﬂ-s-»methyi 4-([1,3Joxazepan-2-

on-3-yl}-benzamide

(A
C Y O

(a) methyl 4-isocyanato-3-methyl-benzoate

1.50 g (9.08 mmol) methyl 4-amino-3-methyl-benzoate are dissolved in 250 ml
dioxane combined with 1.3 mi (10.7 mmol) trichioromethyi-chloroformate and
refluxed for 5. 5 hours with stirring. Then the mixture is evaporated down i. vac.
and the residue is further reacted without any more purification.

Yield: 1.74 g {quantitative)

C1gHoNO3 (191.19)

(b)  methyl 4-{N-[4-chiorobutoxycarbonvil-amino)-3-methyi-benzoate

1.74 g (9.08 mmol) 4 methyl -isocyanato-3-methyl-benzoate dissolved in 100 mi
of toluene are combined with 1.07 mi (©.11 mmol) 85 %m 4-chloro-butan-1-0l.
The mixture is refluxed for 17 hours with stirring. After evaporation i. vac. the
residue is purified by chromatography on silica gel (eluting gradient: petroleum
ether/ethyl acetate 17:3 -> 17:4).

Yield: 1.19 g (44%)

C14H4sCINQ4 (289.76)

Mass spectrum:  {M-H) = 288/300 (chlorine isotope)

R value: 0.45 (silica gel; petroleum ether/ethyl acetate = 80:20)

(c)  methyl 3-methvi-4-([1.3loxazepan-2-on-3-yi}-benzoate

300 mg (1.00 mmol) methyl A-(N-[4-chlorobutoxycarbonyl-amino }-3-methyi-
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IONNNHCI 0J ~N. 0'0 (a) methyl
4-(morpholin-3-on-4-VI)-3-nitro-benzoate 10 1.00 g (3.85 mmol) methyl
4-bromo-3-nitro-benzoate are dissciveePin 6 ml dioxane with 389 mg
(3.85 mmol) morpholin-3-one under a nitrogen atmosphere and 36.6 mg
(40 pmol) tris-(dibenzylideneacetone)-dipalladium(0), 67.1 mg (116 pmol)
xantphos and 1.75 g (5.38 mmol) caesium carbonate are added. Under a

beHUSSRNAENNSPOREANT With SNNGoRBIFRACIAMBEUR, T L3 RAtRA0

95C for 16 hours. Then it is filtered, the solution is evaporated down . .
PojgEShiner BrApRiesi AR BT rHET SRS ANEr rehersaantinBunbtye is
mRSie T eAEPBnY ieldrdo Bk B (GHRRIGHIVOHGA A2 0B84 idass

spectrum: (M+H)+ = 281 20 Rf value: O.47éReversed phase 8; ,
OratitaRIonEos SoRiHREHYREE LI RLRMIPSAlE-2DE. qugPorated down i vac..
THEAZHSERRINRIO S RSVIA NI NERRRN ZoiC Akid 40P MEskdBetroleum

mmol) methyl 4-(marphoiin-3-on-4-yi)-3-nitro-benzoate are dissolved in
ethgriai RedtaifoPad combined with 4.5 mi (4.5 mmol) 1-molar lithium
YiBkregmengoletion The mixture is stirred for 2 hours at ambient 5

temperature. Then it is evaporated down |. vac., the residue is diluted with
R‘Wﬁl@ﬁ:&g@éﬂl{%é}%éQﬁfﬁlﬁmef&}WW%@Fﬁ@ﬁ:@drochloric acid.
CAfemNT rapgtgseicooling in the ice bath the precipitate formed is filtered

off, washed with water until neu_g% nd dried at 50C in the drying
MRBn5BERI WTkId: 2967y (72 %)~ FYE79H12N207 (284.23) Mass

spectrum: M™ = 284

(d)  3-methyl-4-{[1.3loxazepan-2-on-3-yh-benzoic acid

150 mg {80.57 mmol} methyl 3-methyl-4-({1,3}loxazepan-2-on-3-yi}-benzoaie are
suspended in 1 mi of ethanol and combined with 0.26 mi {0.87 mmol) 8%
agueous lithium hydroxide solution. The mixture is stirred for 3 hours at ambient
temperature and then evaporated down i. vac.. The aqueous residue is
extracted twice with ethyl acetate, then acidified and exiracted twice more with
ethyl acetate. The combined organic phases are dried over sodium sulphate
and evaporated down i. vac..

Yieid: 122 mg (86%)

CisHisNOs (249.27)

Mass spectrum:  (M+H)" = 250

Ry value: 0.14 (silica gel; dichloromethane/methanol = 85:5)

(e}  N-[(1S)-1-(5-chioro-1H-benzimidazol-2-vi}-ethyll-3-methvi-4-

{i1.3loxazepan-2-on-3-vir-benzamide

Prepared analogously to Exampie 1f from 3-methyl-4-([1,3Joxazepan-2-on-3-yl})-
benzoic acid, {1S)-1-(5-chloro-1H-benzimidazol-2-yt}-ethviamine, TBTU and
NMM in DMF, then acidifying with TFA and purification of the residue by
chromatography (preparative HPLC).

Yield: 54%

CooHpaCIiNgG; * 2 CF3CO0H (854.96 / 426.90)



Rf value: 0.59 (Reversed phase 8; methanol/5% sodium chloride solution
= 6:4) (c) 4-(morphoiin-3-on-4-yl)-3-nitro-benzoic acid-chloride 15 290 mg
(1.02 mmol) 4-(2-carboxymethoxy-ethylamino)-3-nitro-benzoic acid in 100
ml dichloromethane are combined with 0.186 ml (2.55 mmaoi) thionyl
chloride and 2 drops of DMF and refluxed for one day. After evaporation
of the solution i. vac. it is evaporated with toluene and the residue is
further reacted without any more purification. 20 Yield: 290 mg (quant.)
Megs BoEiNgos (28Meti{d) = 4271429 {chlorine isotope)
RNQEA%%QJ-(S-chIoro-IH-benzimidazol-2-y|)-3-methylsuIphanyl-prooyll-4
imbrphol In-3-on-4-yl)-3-nitro-benzamide 25 237 mg (0.93 mmaoi) of (1
S)-1-(5-chloro-1H-benzimidazol-2-yl)-3- methylsulphanyl-propylamine are
| i 7 ' %é% ution of 290 mg (1.02
Tﬁh%n@k%r?%%ﬁ@éﬁ%%-nitro-benzﬁggﬁi%%hloride in 10 ml THE
is added dropwise. The reaction mixture is stirred for 16 hours at ambient

e AR AEORRGIPOTaed OQydld Vac.] hhgsepidaRr 3y 1S m|fmed
by chromatography on silica gel (eluting.gradient:
dichlphéameghane/ethanol 100:0 -> 95:5). Yield: 34% - 129 -
5221 ectrum (M SJ#204 (ChIOTINE 43 min
Isotope) Rf valug: 0.46 (silica get;idithloromethane/ethanol = 9:1) 5
Exan 4Bféro-1 | 455/457
H-be \hydro- pyrimi@ﬂrgﬁgg-l-yi)-benzamide
6 NN
isotope)
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyll-3-methyi-4-
([1.3Joxazepan-2-on-3-yi -benzamide |
51 J\r P (M-H) = 3.70 min
(\-N Ty |26% 397/399
G‘i“o {chiorine
isotope)
N-[(1S)-1-{5-chloro-1H-benzimidazol-2-yl}-ethyl}-3-methyi-4-
(oxazolidin-2-on-3-yi)}-benzamide
57 | 9 ] v .
. O ﬁJ\FN | ¥ (M+H) 3.63 min
PNP e | 3.4% 413/415
N~ - .
{chlorine
isotope)
N-{{1S)}1-(5-chloro-1H-benzimidazol-2-vi-ethyl}-3-methyi-4-({1,3}-
oxazinan-2-on-3-vi}-benzamide
58 ] Lé( 5 (M+H)" = 3.66 min
=N 2.7% 443/445
U (chlorine
isofope)
N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yt)-2-methoxy-ethyi}-3-methyi-4-
([1,3]-oxazinan-2-on-3-yl}-benzamide
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OHN~NfHcl H cl 10 (a)

4-(3-Boc-amino-propel-amino)-3- chlor% benzonitrile 3.49 g (20 mmol)
3-Boc-amino-propyiamine in 5 mi DNE’ate combined with 2.75 ml (25
mmol) NMM. After the addition of 3.11 g (20 mmol) 3-chloro-4- 15
fluoro-benzonitrile the mixture is stirred for 3.5 hours at ambient
temperature under a nitrogen atmosphere, heated to 105C for 20 minutes

g@nd extracted with efhyl acetate. E;u_e combin em{[ pic phases a‘rg 1 mi
washed with wager afd sat. sodiyrfchloride goftition dried over *-=' ™1

ma nesm ' \E&b‘l/ﬂ"hte residuejis further
react 5,50 g (89 %)
C14 HUB ij%% 12 (chlgrine
isotope) Rf value: O 40 (S|I|ca gel petroleum etbettetbyl acetate = 2 1) 25

hoanzan

B e R B o e D RS & £

dioxdfe, HostaaspbinatoniB- QD(Brtﬂn&sm@ardtWtMrlaamm The

nmtiiro |o otirrad -Fnr 2 houre at amhia tamuarati e tha chadanith
LILN VAU ® | B w3 t

LE=AE1 1IN AV i LV ) IIUUIO u.L CAIIIUICIIL LCIII}JCIQLU[C, LIICII VVQDIICU VVI LILI
ether and the aqueous phase is poured into 125 mlice-cooled conc.
ampionia -130- solution. Then the mixture is extracted with ethyl acetate,
the combined organic phases are washed with water and sat. sodium
chloride solution, dried over magnesium sulphate and evaporated down i.
N-[{a&)-THo1ddutuetisHoetheimidazté withBhetiyysoiphanyiigatipyi}stYield:

(morpgcg r(14 -0?‘;—4~y2)—3 nitro-benzamide

S/
o
0 NN
HLN ) ﬁ"@'m
o\) O,Nt.G

(a)  methvl 4-{morpholin-3-on-4-vh}-3-nitro-benzoate

1.00 g (3.85 mmol) methyl 4-bromo-3-nitro-benzoate are dissolved in 6 mi
dioxane with 388 mg (3.85 mmol) morpholin-3-one under a nitrogen
atmosphere and 36.6 mg (40 pmol) tris-{(dibenzylideneacetone)-dipalladium{C},
67.1 mg {116 umol) xantphos and 1.75 g (5.38 mmol) caesium carbonate are
added. Under a nitrogen atmosphere and with stirring, the reaction mixiure is
heated to 95°C for 16 hours. Then it is filtered, the solution is evaporated down
I. vac. and evaporated with ether. The residue is further reacted without any
more purification. Yield: 1.31 g {quantitative)

C12H12N2Og (280.24)

Mass spectrum:  (M+H)" = 281

R vaiue: 0.47 (Reversed phase 8; methanoi/5% sodium chioride solution = 6:4)
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C1oH12CIN3 (209.68) Mass spectrum: (M+H)T = 210/212 (chlorine
isotope) Rf value: 0.30 (silica gel; dichioromethane/methanol = 9:1 + 1%
conc. ammonia solution) 10 (¢) - 128 -
3-chloro-4-(tetrahvdro-pvrimidin-2-on-1-yi)-benzonitrile A solution of 349
mg (2.15 mmol) N,N' carbonyl-diimidazole in 3 ml NMP is combined with
450 mg (2.15 mmol) 4-(3-amino-propylamino)-3-chloro- benzonitrile at

({TOiet emperature with strind and gnes b dissgled peated 15 for

““““ o rixture is

4()@%@3@}_ \u@wa. ~ tey amm:tm@t&dphd e 'ietﬁydnﬁebmm_-mme' bmﬁ@tﬁlazfe
_organic, , es, are washed. with, w S r tl
SR T DhECTR L A o Sl R LS PR Brer
IEtmiﬂlﬂﬁ/dﬁmddﬁ&tbib&mhr”ﬁhmmmwmammmeQ(éll@tir@agjraﬂibiﬁﬂbthyl
acetate/(methanol/conc, 20 ammonia solutj 1).= ‘Q.->95:5).. . .
B e ey e e e
wﬁi’eﬁmlammahlaihﬂ_thre_r@ﬂaelcﬂif'(eﬁ\hBi}f(ZameE)rZﬁfﬂmgb@ﬁétﬁﬁjﬂa:Aﬁ@?
1 I\%Wgsfgagé’g 1%3%%5) ff'%eﬂ %%Pe) p@ﬁ’ﬁgme formed is filtered off, washed

rahvdro-pvrimidin-2-on enzoic acid 350 mg (1.4@

withnoed) S citrost(tatray dideglahf8i-drothe ghdvercophaR Gre

suspended | f ethanol and combined with 2.0 ml of 10-molar
Y'?tg e%%@ ;ggl%%rl%ﬁ hydroxide solution. The mixture is stirred for one hour
CatHQBENE@ 8eBIvaporated down i. vac.. The aqueous residue is
Mcombine \ﬁ%ftrp ice,, acidified wjth acetic acid and extracted with ethyl

RS ERETRE tombined -131- organic phases are washed with water and
RsahlsediSodRenesssoptmsalfemethanol/5% sodium chioride solution = 6:4)

(c) 4-{morpholin-3-on-4-vh-3-nitro-benzoic acid-chloride

290 mg (1.02 mmol) 4-(2-carboxymethoxy-ethylamino}-3-nitro-benzoic acid in
100 mi dichloromethane are combined with 0.186 mi (2.55 mmol) thionyl
chioride and 2 drops of DMF and refiuxed for one day. After evaporation of the
solution i. vac. it is evaporated with toluene and the residue is further reacted
without any more purification. '

Yield: 280 mg (guant.)

C14HoCIN-O5 (284.66)

(d)  N-[(1S)-1-(5-chioro-1 H-benzimidazol-2-vii-3-methyisulphanvi-propvl}-4-
{morpholin-3-on-4-yl)-3-nitro-benzamide

237 mg (0.93 mmol) of (1S)}-1-(5-chioro-1H-benzimidazol-2-yl)-3-

methylsulphanyl-propylamine are dissolved with 0.257 ml TEA In 10 mi THF

and a solution of 290 mg (1.02 mmol) 4-(morpholin-3-on-4-yl)-3-nitro-benzoic
acid chloride in 10 mi THF is added dropwise. The reaction mixture is stirred for
16 hours at ambient temperature and then evaporated down i. vac.. The residue
is purified by chromatography on silica gel (eluting gradient:
dichioromethane/ethanol 100:0 -> 95:5).

Yield: 34%
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over magnesium sulphate and evaporated down i. vac.. The aqueous
phase is acidified with 6-molar hydrochloric acid, extracted 5 times with
ethyl acetate, the combined organic pB&ses are washed with sat. sodium
chloride solution, dried 5 over magnesium sulphate and evaporated down
i. vac.. Yield: 340 mg (90%) C11H11CIN203 (254.68) Mass spectrum:
(M+H) + = 255/257 (chlorine isotope) Rf value: 0.35 (silica gel;
dlql ? %}l? nol = 9:1 + 1% acetic acid) 10 (e) 3-chloro-N-f(1
Aloro en2|m|dazol 2-yl)-ethyll-4-(tetrahydro-

M@mﬁmtwm 1- y|§%éﬂﬁzarﬁ|@%@éﬁ%lraﬁar§gm to Example 1f from
3\&%0044@%%39@ R Msiane kaRanagcgeid
f 5-chloro-1 H-benzimidazol-2-yl)-ethylamine, TBTU 15 and NMM in
DMF, then pouring into ice water, adding conc. ammonia solution,

eliltering, sashing with water and purifying by chromatography on silica gel
“(‘eTUf%ﬁ'gr“adient ethyl acetate/(methanol/conc. ammonia solution 19:1) =
98:2 - > 90:10) with subsequent filtration through activated charcoal,
SIEHERY90- 1?@ QSIS Ay B ERENRA-DISIOIARYRG. 28Rl 82%0
C20H19C 02 (432.31) Mass spectrum: (M+ )+ = 432/434/436
pfém%aﬁoﬁéd}fﬁ%m (silica gel; dichloromethane/methanol =

analogously No. structural formula Yleld mass peak(s) Rf value or Rt

Name 114 (M+H) + = 0.52 N N 5.4%%62/ 64/466 (ethyl acetate / HN o/
H H (chlorine ethanol = %2)

(a)  4-(3-Bogc-amino-propyi-amino)-3-chloro-benzonitrile

3.49 g {20 mmol) 3-Boc-amino-propylamine in § mi DMF are combined with
2.75 mi (25 mmol) NMM. After the addition of 3.11 g {20 mmol} 3-chloro-4-
fluoro-benzonitrile the mixiure is stirred for 3.5 hours at ambient temperature
under a nitrogen atmosphere, heated fo 105°C for 20 minutes and exiracted
with ethyl acetate. The combined organic phases are washed with water and
sat. sodium chioride solution, dried over magnesium suiphate and evaporated
down i. vac.. The residue is further reacted without any more purification.
Yield: 5.50 g (89 %)

C1s5H20N30; (308.80)

Mass spectrum:  (M+H)" = 310/312 (chlorine isotope)

Ry value: (.40 (silica gel; petroleum ether/ethyl acetate = 2:1)

(b)  4-{3-aming-propylamingc)-3-chioro-benzonitriie

4.50 g (14.5 mmol) 4-(3-Boc-amino-propylamino}-3-chioro-benzonitrile are

dissolved in 50 mi dioxane and combined with 200 mi 6-molar hydrochloric acid.

The mixture is stirred for 2 hours at ambient temperature, then washed with

ether and the aqueous phase is poured into 125 ml ice-cooled conc. ammonia
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isotope) -132- No. structural formula Yield mass peak(s) Rf value or Rt

Name 3-chloro-N-[(1 R)-1-(5-chloro-1

H-benzimidazol-2-yi)-2-methoxy-etb)il 4-

(tetrahydro-pyrimidin-2-on-1-yl)-benzamide Example 46: 3-chloro-N-[(1

R)-1 -(5-chloro-1 H-benzimidazol-2-yi)-2-methoxy-ethyl}-4- 5

(piperidin-2-on-1-yl)-benzamide ~cl cl (a) methyl

3-chloro-4-f5-chloro-Dentanoyi-amino)-benzoate to A solution of 696 pl
so{0teh gT BegothmmixBishisrexpestadoyithietiue acaiai trey Eqmbiwgorganic

ad s o oNJmei Arsning sophisre-driw e
prﬁ%%%%ﬁ%?ﬁ%@v%ﬁﬁ&%@v%t%rmg in the ice bath. After stirring for
magnssissauipisith erthpantirietbiewo iryg 500ameidrs oy

I e 18 poured into water and extracted with
reé%%ﬁjﬁgaﬁgeﬁt%ggi erét:}ﬂe organic phases have been dried over sodium
Yisldphate thet@ibdture is evaporated down i. vac. and the residue

r mzt?y' 'n, isHaugified by chromatography on silica gel (eluant: petroleum
C‘@%ﬂgr (!:'t %ﬁ acetat 85:15). Yield: 300 mg (14.6%) 80% product
MESESHERGIITN 03 (Bbi418) 20 Masdd {FRIqRNEH§°0864/306/308

(Ghtung 4 Rk BhValig S-S e Rmeth¥hol = 9:1 + 1% conc. ammonia
Rf?ﬁ%ﬁ?)'rg'ﬁg%ﬂeridi%-z‘-on-l-yl)-benzoate -133- 300 mg (0.79 ?nmol) of the
sobpigntt obtained in Example 46a is dissolved in 10 ml DMF and

combined with 180 mg (1.60 mmol) potassium-tert.-butoxide and

(¢)  3-chioro-4-(tetrahvdro-pyrimidin-2-on-1-vi}-benzonitrile
A solution of 349 mg (2.15 mmol) NN carbonyl-diimidazole in 3 ml NMP is
combined with 450 mg (2.15 mmol) 4-(3-amino-propylamino}-3-chloro-

benzonitrile at ambient temperature with stirring and ence fully dissolved heated
for one hour to 145°C and for 1.5 hours o 155°C. The reaction mixture is
washed with water and extracted with ethy! acetate. The combined crganic
phases are washed with water and sat. sodium chloride solution, dried over
magnesium sulphate and evaporated down i. vac.. Then the residue is purified
by chromatography on silica gel (eluting gradient: ethyl a‘cetatel(methanol/conc.
ammonia solution 18:1) = 100:0 -> 85:5).

Yield: 260 mg (51%)

Ry value: 0.40 (silica gel; ethyl acetate/ethanol 2:1 + 1% conc. ammonia

solution)}
C1yH10CINaO (235.68)
Mass spectrum:  (M+H) = 236/238 (chiorine isotope)

(d)  3-chioro-4-(tetrahydro-pyrimidin-2-on-1-yli-benzoic acid

350 mg (1.49 mmol) 3-chloro-4-{tetrahydro-pyrimidin-2-on-1-yl}-benzonitrile are
suspended in 5 mi of ethanol and combined with 2.0 mi of 10-molar aqueous
sodium hydroxide soiution. The mixture is stirred for one hour at 100°C and
then evaporated down i. vac.. The aqueous residue is combined with ice,

acidified with acetic acid and exiracted with ethyl acetate. The combined



10

15

20

25

heated to 60C for 3 hours. Then the reaction mixture is poured into water

and extracted with ethyl acetate. The combined organic phases are dried

over 5 sodium sulphate, evaporated & i. vac. and the residue obtained

is purified by chromatography on silica gel (eluant:

dichloromethane/isopropanol 98:2). Yield: 159 mg (75 %) C13H14CINO3

(267.71) Mass spectrum: (M+H) ' = 2681270 (chlorine isotope) 10 Rf
oryahie hasdsilisa wakriehiararaehansiseproraanm 481dlide)solution, dried

3-chloro-4-(piperidin-2-on-1-yi)-benzoic acid Prepared analogously to

OVEL IRFIRESEH T SHIRNRIR AL GYERRIBIEH SRHTR-b-¥RCL- NeRIUBaS Rhgse is

acRyfdhih i@tﬂi@;@%w@aﬁ@ﬁtab@@x&éc\f@ejcbaﬁ%maﬂé@@%&&ate, the
(247.30) Mass spectrum: (M+H)' —552/254 chlorine is Rf value:

COG“?'PE‘&I|€5‘36é‘|“3d?8%?8rﬁé?h‘ﬁﬁ87é? MBNS8t 5 & ‘HT Setpien, dried

ovaaﬁéédr@&mmw%mélmu@ag@aw@}&dm@m?xyv@&}y" -4-
(piperidin-2 enzamide Prepared analogously to Example If from
YigE 53 g ?/féln -2-on-1-yl)- benzoic acid, TBTU, NMM and

C1(IR):T1(%:0nlope4t®enzimidazol-2- yI) -2- methoxy-ethylamine in DMF and

subse uent urific hy chrom 25 silica gel (eIutlng
Mass FRACBIAY ace@;{t hanol 9'5 @q%%?dgs?

R&Q%Z@C‘B‘&Nﬁ% @@l@Eb\M&ﬁﬁﬁMt&me(th@! = §5DM A UAGCtic acid)
(chlorine isotope) Rf value: 0.19 (silica gel; dichloromethane/ethanol =
19:1) 30 The following compound is prepared analogously: -134-

()  3-chioro-N-[(1S)-1-{5-chloro-1H-benzimidazol-2-vi}-ethvil-4-(tetrahydro-

pvrimidin-2-on-1-yl-benzamide

Prepared analogously to Example 1f from 3-chioro-4-{tetrahydro-pyrimidin-2-on-
1-vi)-benzoic acid, (18)-1-(5-chlore-1H-benzimidazol-2-yl}-ethylamine, TBTU
and NMM in DMF, then pouring into ice water, adding conc. ammonia solution,
filtering, washing with water and purifying by chromatography on silica gel
(eluting gradient ethyl acetate/(methanol/conc. ammonia solution 19:1) = 88:2 -
> 80:10) with subseqguent filfration through activated charcoal, trituration with
ether and drying in the drying pistol at 70°C. |

Yield: 32%

CaoMgClaNsO, (432.31)
(M+H)"
Ry value: 0.40 (siiica gel; dichloromethane/methanol =

= 432/434/436 (chlorine isotope)
9:1 + 1% acetic acidy

Mass spectrum:

The foliowing compound is prepared analogously:

No. structural formula Yield mass peaki{s) | Ryvalue or K
Name
114 Ny 5 (MH)* = 0.52
0 ﬁ"/\fﬂ 54% | 462/464/466 | (Cthylacetate/
NG
isotope)
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No. structural formula Yield mass peak(s) Rf value or Rt Name 59 0
(M+H)+ =2.51 min ~o0 0 NN N 1.3%44935/497 N H G (chlorine FFF
isotope) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yi)-2-methoxy-ethyl}-4-(piperidin-2-
on-1-vl)-3-trifluoromethyl-benzamide Example 47 N-[(1 R)-1-(5-bromo-1
H-benzimidazol-2-yi)-2-hydroxy-ethyl}-3-methyl-4- 5

NO(mo@metm*@irimm)JE%nzamijé’i@iqi 0 ~~OrpEBE pe@l(s) | Revalue or R

N"-(Zamo-4=bromo-pheny!)-N-Boc=(S)-serimamide and N (2-amino=5-
- 10 promo-phenvi)-N-Boc-(S)-serinamide 5.49 g (26.7 mmol)

(S){N-BhioseGE bie-disEathéeravithisheo i Nidazohdol)-£-thethoxy-ethyl}-4-
2t ion of 5.52 g (2
L, §f;5f\,%?§?9 @pﬂﬂﬁdfh%?mm%éﬂ%ﬁ lution of 5.52 g (26.7

mmn hexyicarbodil ein20m THE is added dropwise

while cooling with ice. The reaction mixture is stirred for 16 hours at

EE% héS temperature. After evaporation i. vac, the residue is purified by

raphy on silica gel (eluant: dichloromethane/methanol 98:2).
Yield: 4.76 g (48 %) mixture of the two regioisomers

3 %é%zﬂ%f'%‘%%(?g 2GRS RI. 2 AL tH3LD-REotine

Isoto
(piperld;n -2-on-1-yh-benzamide

|
5 o
G
H
N/Q/l ﬁ@-ou
Sp:

(a)  methyt 3-chloro-4-{5-chloro-pentanoyl-amino)}-benzoate

A soiution of 696 pi (0.84 g, 5.38 mmol} 5-chloro-pentanoyichloride in 10 mi
THF is slowly added dropwise t¢ 1.00 g (5.39 mmol) methyl 4;amino-3—chior0—
benzoate in 20 mi THF with 1 mi TEA with stirring in the ice bath. After stirring
for 16 hours at ambient temperature, for 3 hours at 50°C and for 3 hours at
reflux temperature the mixture is poured info water and extracted with ethyt
acetate. After the organic phases have been dried over sodium sulphate the
mixture is evaporated down i. vac. and the residue remaining is purified by
chromatography on silica gel (eluant: petroleum ether/ethyl acetate 85:15).
Yield: 300 mg (14.6%) 80% product

C13H15CNO; (304.18)

Mass spectrum:  (M+H)" = 304/306/308 (chlorine isotops)

R: value: 3.29 min

(b}  methy! 3-chloro-4-(piperidin-2-on-1-yl}-benzoate
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20 -135- (b)

(1R)-N-Boc-1-(5-bromo-1H-benzimidazol-2-yi)-2-hvdroxy-ethylamine 3.00

g (8.02 mmol) of the mixture obtained % 47a are dissolved in 30 ml acetic

acid and stirred for 2 hours at 50C. The reaction mixture is added

dropwise to a 10% sodium hydroxide solution and extracted 3 times with

ethyl acetate. The 5 combined organic phases are dried over magnesium
3RVIPRAIE. POGRMBNQIRIRE Flewict MBRiIALE INEsenitie Boeesysialisesd in 10

from methanol. Yield: 1,96 g (69 % C14H18%rN303 @56}2%2 Rf value:
mblEYiand e bbedMih Latmeh) SREOL ROfFSEE!(g)tert.-butoxide and
hdaR¥ I BHrome- tHiberz midazele2ruhRidy drpaurethy lesuingl 2106 ¢4k62nd
mmol) (1R)-N-Boc-1-(5-bromo-1H-benzi idazoI;Z-%}[%%-h%dro?-_
SRTRGIA NP b Bty T A EaNE B EFBATIA WHPB0AT ATREIGYer
sdaidrediimasidinsivyaneduiite Coalinainitieicediate antsive tfpudified
15 hours at ambient temperature, The reaction mi%;re |? eva,porate 982
SR R PG RRLIY FRC R ST UrAPER R T P 7 A0g) 98:2)
YiERH18BM3C75H6) (292.57 1 256.10) Mass spectrum: (M+H)+ = 256/258
(bromine isoto e2)7 0 -136- (d) N-[(1 R)-1-(5-bromo-1
CH%%@éégé}f )1i -2-hydroxy-ethyl]-3-methyl-4
MiEBe EhsdiRcPron-4-)+befizancsie Frqphiedranaiogausly to Example 1f
from 3-methyl-4-(morphofin-3-on-4-yl)- benzoic acid, _ , ..
R(Yﬁ‘)‘éﬁi@-Tﬁoﬂ?fk%9&211%?2\'8’5‘28@2%3&??@(&@SﬂlyTa"Fﬁiﬁé, 5 TBTU
and NMM in DMF with subsequent purification by preparative HPLC.

(¢}  3-chioro-4-(piperidin-2-on-1-vi)-benzoic acid

Prepared analogously to Example 39d from methy! 3-chloro-4-(piperidin-2-on-1-
yi}-benzoate and 8% fithium hydroxide solution in ethanol.

Yield: 36%

C12H12CING;3 (247.30)

Mass spectrum: (M+H)" = 252/254 (chiorine isotope)

R value: 0.27 (silica gel; dichloromethane/ethanol = 8:1)

(d)  3-chioro-N-{(1R)-1-(5-chloro-1H-benzimidazol-2-vi}-2-methoxy-ethyli-4-
{piperidin-2-on-1-vi}-benzamide

Prepared analogousiy to Example 1f from 3-chloro-4-(piperidin-2-on-1-yl)-
benzoic acid, TBTU, NMM and {1R}-1-(5-chioro-1H-benzimidazol-2-yl}-2-
methoxy-ethylamine in DMF and subsequent purification by chromatography on
silica gel (eluting gradient: ethyl acetate/ethanol 855 -> 80:10).

Yield: 70%

CaoH22ClLN4O5 (461.35)

Mass spectrum:  (M-H) = 459/461/463 (chiorine isctope)

Re value: 0.19 (silica gal; dichloromethane/sthanol = 19:1)

The following compound is prepared analogously:
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Yield: 52% C21H21BrN404 * CF3COOH (587.35/473.32) Mass spectrum:
(M+H)" = 473/475 (bromine isotope) 1Bk \value: 0.33 (silica get;
dichtoromethane/methanol = 19:1) 10 The following compounds were
prepared analogously: No. structural formula j Yield mass peak(s) Rf
value or Rt Name 53 is =048 wc 0 (M+H) O N (silicagel, xNtHH/a

6.6% 457459 CH2CI2/C2H50H._C"Y (chlorine 9: ’I\ |annpe\ P1- f(1

| No.R 2stretucaldermbldenziminXI8ih-yi)-2| iasspaabisi-3 Rewajue or R

4-(Mggph@Tin-3-on-4-yl)-benzamide 62 \1y-" (M-H)_ 0.20 -CA 34%
441/443 (aluminium ON 1 H\ gxide,  (chlarine isotope) CH2CI|2/C2H50H

59 19i1) 4-(azepan-2-pn-1-yl)-N-|(§ 8)-1-(5- chlgw;@;ﬁugro - 2.51 min
H- ben2|m|daz I- 2 yI) ethyl] 3-nethl}/l-benza
1.3% 495/49?

ﬁ o -
(chlorine

isotope)

N-{(1R)-1-{5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-4-{ piperidin-2-
on-1-y)-3-trifluoromethyl-benzamide

Example 47

N-[{1R)»-1-(5-bromo-1H-benzimidazol-2-yi-2-hydroxy-ethyi]-3-methyi-4-
{morpholin-3-on-4-yi}-benzamide

OH
o
A
L
K\N H Br
o
o

{(a) N{Z-amino-4-bromo-phenvi-N-Boc-{S)-serinamide and N-(2-amino-5-

bromo-phenvi}-N-Boc-{S)-serinamide
5.49 g (26.7 mmol) (S)»-N-Boc-serine are dissolved with 5.00 g (26.7 mmol) 4-
bromo-1,2-phenylenediamine in 125 ml THF and a sclution of 5,52 g (28.7

mmol} N, N-dicyclohexylcarbodiimide in 20 ml THF is added dropwise while
cooling with ice. The reaction mixture is stirred for 16 hours at ambient
temperature. After evaporation i. vac. the residue is purified by chromatography
on silica gel {eluant: dichloromethane/methanol 98:2).

Yield: 4.76 g (48 %) mixture of the two regioisomers

C1aH20BrN;O4 (374.24)

Mass spectrum: (M+H)* = 374/376 (bromine isotope)
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-137- No. structural formula Yield mass peak(s) Rf value or Rt Name 67
7: (M+H )+ _0.50 N (silicagel, H38% 441/443ANq/\G
CH2CI2/C2H50H o J (chlorine 9:19 1igbtepe) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yi)-butyl}-3-methyl-4-(morpholin-3- on-4-yl)-benzamide
~grs0.51 I:(I+H)+ _ (silicagel, HN N/\ G 38% 481/483
CH2CI2/C2H50H N" (chlorlne 9: 1) |sotope) N-[1- (5 -chloro-1

3. G@@/@&DZI{MT@H&&M&I@@H %ﬁ&m&mneéf?a are dzssoived in 30 mi acetlc
acid and stirred for 2 hours at 50°C. The reaction mixiure 1s added dropwise to
a 10% sodium hydroxide solution and extracted 3 times with ethyl acetate. The
combined organic phases are dried over magnesium sulphate and evaporated
down i. vac. and the residue is recrystallised from methanol.

Yield: 1.96 g (69 %)

-C1 4H138!’N303 (356.22}

Rs vaiue: 0.59 (silica gel; petroleum ether/ethyl acetate = 1:1)

(c)  (1R-1-(5-bromo-1H-benzimidazol-2-yi}-2-hydroxy-ethviamine
2.00 g (5.62 mmol} (1R}-N-Boc-1-(5-bromo-1H-benzimidazol-2-yi)-2-hydroxy-
ethylamine in 40 mi of ethyl acetate are combined with 8.0 ml 4-molar

hydrochioric acid in dioxane while cooling in the ice bath and stirred for 16
hours at ambient temperature. The reaction mixture is evaporated down and the
resulting precipitate is filtered off.

Yield: 1.11 g {67 %)

CoHioBrNzO * HCI(292.57 / 256.10)

Mass spectrum:  (M+H)" = 256/258 (bromine isctope)



9:1) isotope) -N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl}-2-methylsulphanyl-ethyl}-3-
methyl-4-(morpholin-3-on-4-yi)-benzdifile s (N+H)+ = 2.43 min N 18%
481/483 N N /\ Cl (chlorine isotope) N-[1-(5-chloro-1
H-benzimidazol-2-yl)-1-(thiophen-2-yl)-methyl)-3-methyl-4- (mo
rpholin-3-on-4-yl)- benzamlde -138- No. structural formula Yield mass

- LA - - loro-
P%bb%;%?.?ﬁ%’?ﬁ %@% eﬁﬁ%ﬁ%é@?ﬁfixﬁ’éﬂﬁg'@%%%@*i’fﬁ‘?’o"%ﬁf@-ﬂ“
bamesieratityl{IéhzatideromaddHvenaiifaaa-2-yl)-2-hydroxy-ethylamine,
TBTU and NMM in DMF with subseguent purification by preparative HPLC.

Yield: 52%

Cz-; HngFN:;O;; * CFaCOOH (58735 / 47332)
Mass spectrum: (M+H) = 473/475 (bromine isotope}
Rs value: 0.33 (silica gel; dichloromethane/methanol = 19:1)

The following compounds were prepared analogously:

No. | structural formula Yield mass peak{s) | R;value or R
Name
53 o ", (!) . E: (M+H)+ - 0.48
o y J;,N {silica gel,
4 6.69% 457/459
AN@} = & CH,Cl/CoHsOH
ot ¥ (chlorine
. 2:1)
isotope)

N-[(1R,25}-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-propyi}-3-methyl-
4-(morpholin-3-on-4-yl}-benzamide

62

O -
o A PR (M-Hy = 1 0.40
N’(; HJE‘Q‘C‘ (aluminium
34% 441/443
F

(chiorine oxide,
isotope) | CH2CIp/CoHsOH
19:1)

4-{azepan-2-on-1-yl}N-[( 1 S)-1-{6-chloro-6-fluoro-1H-benzimidazol-2-yl)-
ethyl]-3-methyl-benzamide '




0 (a) methyl 4-(3-chloro-propyi-sulphonyl-amino)-3-methyl-benzoate 10
100 mg (0.61 mmol) methyl 4-amino-3-methyl-benzoate dissolved in 3 ml
of pyridine are combined with 82 pi €367-mmol)
3-chloropropanesulphonic acid chloride and stirred for 16 hours at
ambient temperature. The reaction solution is combined with water and
ethyl acetate and then the aqueous phase is again extracted with ethyl

——_acetateThe combined organ
No.ang stapstHRIFABRHIR vac.. Th

mo
SpH

nic-phases-are-dried-over-15-sodim cnlnhgln

nEfddidue is

AT AwAw ] |

TAssrReakis)

withe e ©

or R

regayRidication. Yield: 170 mg (92 %) C1
ctrum: (M+H) = 306/308 (chlorine isotope)

2H16CINO4S (305

67

gel
1-d
me

in 4

pot

The

ac

evd
silic

(A7

petroleum ethey/ethyl acetatg:= 8:2) -13
ioxo-isothiagoliflin-2-VI1)-3-methyl-benzo
lotop 6p

-sulptggigamino)
are com o wi h 275 mg (2:45

> reaction mixture is combi ed with waté

ate 370 mg (0.85
-3%3&)&” benzo
mo 5
3 Bbient t

=nmidm)racted wi

78) Mass

At Qf4l,
e dissolve
CHCL/IC,

sOH

ngpeyature.
h ethyl

SRR o R R

OA'\\ (\1 ')|—|1 RI\I(\/IQ /f)RO Q')\ MAacco ocnpetr

SR

rom

Q)ge&.(ﬁq.la@hz@;iﬁmieromethanellsopropano 1 98:2). to Yleld 177 mg

R\ — '171\

IICI.LC

e Fe)zh hohn—?;-

Df  rals

78

01
1-d

- me

} VIS S OIJC\.:I.I
D (S|I|ca gel; p i Ieum ethe{/gthyl aceta

oxo-isothiagolidlin -2-yl)-3-methyl-benzoi
hyl (1, TJdicko-Jsotttiazolidi -3-me
y\j( RQiiazQlicisa%)

o}

UIII \IVI'll}L_

dM78) 25 (c) 4-(L
c acid 170 mg (0.6
I8 béGZoate

{(chiorine

isotope)

LAY/ rﬁ é%luc

3(mhma)ge ,
CHoClo/CaHsOH
9:1)

N-[1-(5-chioro-1H-benzimidazol-

(morpholin-3-on-4-yl}-benzamide

2-yh-1-{thiophen-3-yi}-methyi}-3-methyl-4~

79

10.6%

: L ¥
o I ﬁL(N
ﬁ/@)( ﬁ‘@—t

(M+H}+ =

4591481
(chiorine

isotope)

0.50

{silica gel,
CHoCly/CoHsOH
9:1)

N-[(1 R)}1-(5-chloro-1H-benzimidazol-2-yl)-2-methylsulphanyl-ethyl}-3-
methy!—ti»(morphoiin~3—on~4-yi)-benzamide

28

p
18%

5
5 R,
o /©/K§ /N
B
AN H{}a
o !

(M+H)" =
481/483
{chiorine

isotope)

Z2.43 min

{morphelin-3-on-4-yl}-benzamide

N-[1-(5-chloro-1H-benzimidazol-2-yl}-1-(thiophen-2-yi}-methyl}-3-methyl-4-
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are stirred in 2 ml of ethanol at ambient temperature for 3 hours with 0.6
ml of 2-molar sodium hydroxide solution. Then the reaction solution is
evaporated down i. vac., combined W&8 water and 0.6 ml 2-molar
hydrochloric acid and 20 extracted with ethyl acetate. The combined
organic phases are dried over sodium sulphate, evaporated down i. vac.
and the residue is further reacted without any more purification. Yield:

4.4 (O OAN 2G4 AN AC (O AN\ S A 4 LA _Il\__ DA
No. T structural ﬁéﬁrﬁfﬁ"”u“ Yield ™/ <7 'madspeakis) | Revallig or R

‘retention time: (d)

N-((M&pie(5-chloro-IH-benzimidazoi-2-yi)-ethVIl-4-(1,1-dioxo- i soth i azo

Lial wv-amnlo.

101

DAY Q i b Sl I o i A D Drarnmarad ool ol 4 T
< M=Z=yT)=o~ 1T TUI _ydwc M ZaTnmu ©T oU TTearcu armrarogyouusty l\2 %{i&lﬁ}}iﬁlc

Iffrom 4-(1,1-digkofsothiazolidin32yl)-3- mettij¥bBizeic acid,
(19)-1-(5- o-¥H-Benpzmidazgl2:yi)-ethylami BTU and NMM in
DMF fwit ssequerﬁ acti ng\'/v%%/ethyl a%gwétg?%rying over -140-
magnesilum sulphate, activated charcoal andgitigaige! followed by

putification on silica gel (eluant: dichlorometg%rggiéié?propano 95:5).
Yield: 37 %_C20H21CIN403Si(432.93) 5 Mass spectrum: (MitH)+ =

4334461 BiMbr{Bebisvwpd ) ievainelde 32-(@ilitadyydroxy-ethyl}-3-methyl-4-
dichloromethanelisopropanoh=s 19:1) The following compounds were
prd 6‘5#@3’%&%&’3&’5 v?lﬁ? gﬁk}étura ??)rgrr%ula Yield mass peak(s) R1 value

or Rt Name 6000 ~_ (M+H)+=2.46 min No;s,E/HT\18% 477/479
Example 48

N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yi}-ethyl]-4-(1,1-dioxo-isothiazolidin-2-
yh-3-methyl-benzamide

O
A
H
o7 RO
[
o
(0]

{a) methvl 4-(3-chloro-propyi-sulphonvi-amino}-3-methvi-benzoate

100 mg {(0.61 mmol) methyl 4-amino-3-methyl-benzoate dissclved in 3 mi of
pyridine are combined with 82 ul (0.67 mmol) 3-chioropropanesulphonic acid
chioride and stirred for 16 hours at ambient temperature. The reaction solution
is combined with water and ethyl acetate and then the agueous phase is again
extracted with ethyi acetlate. The combined organic phases are dried over
sodium sulphate and evaporated down i. vac.. The residue is further reacted
without any more purification.

Yield: 170 mg (82 %)

C12H16CINQ,S (305.78)

Mass spectrum: (M+H)" = 306/308 (chlorine isotope)

Ry value: 0.10 {silica gel; petroleum ether/ethyl acetate = 8:2)
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rN H v (chlorine isotope) N-[(1 R}-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl}-4-(1,1-dioxo
[1,2]thiazinan-2-yl)-3-methyl-benzamiglgg 71 0 (M+H}+ = 2.58 min O N
HN'SN N ci 20% 478/480 (chlorine isotope) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(1,1-dioxo
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide 72 (M+H)+ _ 2.41 min
HN-S. 1/ H N N~ 19% 448/450 (chlorine isotope) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethyl}-4-(1,1-dioxo _

\;(1'2 GHBighazinan- %léﬂQ&:e{Bﬁ{mﬂ&% b sHmsHIER! formula

eldmass peaks} Rr value min (k g+H)+ 1
3 g (.85 mmol) 70% methy! 4 (3~chioropropane~su!p onyiam;no) S-methyi«

henzoate dissolved in 26 mi DMF are combined with 275 mg (2.456 mmol)
potassium-fert.-butoxide and stirred for 16 hours at ambient temperature. The
reaction mixture is combined with water and extracted with ethyl acetate. The
combined organic phases are dried over sodium sulphate, evaporated down i.
vac. and the residue is purified by chromatography on silica gel (eluant:
dichloromethanefisopropanol 98:2).

Yieid: 177 mg (47 %)

CoH14sNOLS (268.32)

Mass spectrum:  (M+H)" = 270

R: value: 0.10 (silica gel; petroleum ether/ethyl acetate = 7.3}

(c)  4-{1.1-dioxo-isothiazolidin-2-yl}-3-methyi-benzoic acid

170 mg (0.63 mmol) methyi 4-(1,1-dioxo-isothiazolidin-2yl}-3-methyl-benzoate
are stirred in 2 mi of ethanol at ambient temperature for 3 hours with 0.6 ml of
2-molar sodium hydroxide solution. Then the reaction solution is evaporated
down i. vac., combined with water and 0.6 mi 2-molar hydrochioric acid and
extracted with ethyl acetate. The combined organic phases are dried over
sodium sulphate, evaporated down i. vac. and the residue is further reacted
without any more purification.

Yield: 148 mg (82 %)

Cq4H13NG4S (255.30)

Mass spectrum:  (M-H) = 254

retention time: 2.23 min

(d)  N-[(1S)-1-(5-chloro-1H-benzimidazoi-2-yi-ethyl}-4-(1 1-dioxo-

isothiazolidin-2-vi)}-3-methyl-benzamide

Prepared anaiogously to Example 1f from 4-(1 ,1-dioxo-isothiazolidin-2y!)-3-
methyl-benzoic acid, (1S)-1~(5-chloro-1H-benzimidazol-2-yi)-ethylamine, TBTU
and NMM in DMF with subsequent extraction with ethyi acetate, drying over



JYN ~S N H & 2.5% 507/509 (bromine isotope) N-[(1 -R)-1-(5-bromo-1
H-benzimidazol-2-yi)-2-hydroxy-ethyl]-4-(1,1-d ioxo
[1,2]thiazinan-2-yi)-3-methyl-benzamid¥ Example 54 3-amino-N-[(1
S)-1-(5-chloro-1 H-benzimidazol-2-yl)-3-methylsulphanyi-propyl]-4- 5
(morpholin-3-on-4-yl)-benzamide i O N N H H c~ oo NHZ 65 mg (0.13
mmol) N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3 lo

m oY SHIRNARMREOBYIVERURERIEP A Ao rﬁ)’iméﬁrg\g:?uriﬁc tion

ml of ethyl acetate are com 143 mg (0.63 mmo
0ﬂlﬁ'@i%iﬁi@h@uwﬁyérﬁ%ﬁéﬁﬂ?@@@ﬁ%%@E@ﬁﬁﬁ@b%ﬁmm hydrogen
Y,gg{b@pa}e and refluxed for 2 hours. The reaction solution is combined

with ice water, stirred for 10 minutes and then the precipitate formed is
Cmﬁéné\dr‘é@ﬁt@'@ﬁﬁ@ for 3 days the residue 15 is purified by

hy o} gel (elu i ne/- ethanol
M%%%‘%B@E? 98{%% Yield: E@ r)?] (8.2 %%ﬁéggggzgfgiﬁ%%%ﬂﬁ%) Mass

Regdegriufdemsifing el rdideremetirn ibtepeyrengl RftVale: 0.48 (S|I|ca

gel; dichloromethane/ethanol =

9:1) Example 61

The foliowing compounds were prepared analogously:

Neo. | structural formula Yield mass peak(s} | Ryvalue or R
Name
60 . ! 5 (M+H)" = 2.46 min
0.8 Qk VN | 18% 4771479
j HC {chlorine
isotope) _
N-[(1R)-1-{5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyi}-4-(1,1-dioxo-
[1,2}thiazinan-2-yl}-3-methyl-benzamide
71 o ! 5 (M+H)" = 2.58 min
.8 Q’Lﬁ’(ﬁ@_c 20% 478480
HU " {chlorine
isotope)
N-{(1R}-1-{5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-4-{1,1-dioxo-
| 1,2, 8lthiadiazinan-2-yi)-3-methyl-benzamide
72 g ’Qigkfb_u 5 (M+H)" = 2.41 min
" i 19% 448/450
{chlorine
isotope)
N-[{1S)}-1-(5-chioro-1H-benzimidazol-2-yt)-ethyl}-4-(1,1-dioxo-
[1,2 6}thiadiazinan-2-y!)-3-methyi-benzamide
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5 N-[(1S)-1-(5-chloro-1

H-benzimidazol-2-yi)-ethyl]-3-methyl-4-(5,6-didehydro-
azepan-2-on-1-yl)-benzamide o o N@iy N 1 HI1IhN /\ Cs L 10 (a) methyl
3-methyl-4-(pent-4-en-1-oyl-amino)-benzoate Prepared analogously to
Example 46a from methyl 4-amino-3-methyl-benzoate and
4-pentene-l-acid-chloride in THE with TEA. Yield: 46% C14H17NO3
(247.30).15 Mass spectrum: (M+H)* =248 Rt value;.2.88 min{b)m

ethyhe e,
NoA- (dWFpetquei@TWiammo) B Yieldyl-benz B389 BRAK(S) 04 rﬁh‘éﬂme or R

DM

menyL 31 llculyl A=(pent=4-en-1-oyi-amino)-benzoate 20 dissolved in 5 ml
I—ware comblned with 500 mg (4.37 mmal) notaqqmm tart - butoxide

100and at 40C 35Q p 89 mg, 4.04smmol) ally

The bined organic phasesiare dried ov
evaporated down i. vac., the 25 residue is ap
by chromatography on 'silica gel (eluant: pel
9:1)..Yield: 58% _ C17H21NQ3 (287.36) M3

143 NEf AR In-(B-Reamr bl anEARR SR 20

[1,2}thiazinan-2-yl}-3-methyl-benzamide

with stlrgln g - xture is hieated to 70C for 3 hours. Th
reac .. xure’is pg D mto vgater, and exwagtewith ethyl
r. sodiym sulphate

gieitSilica gel b

are slowly adtfein
n the

Example 54

3-amino-N-{{18)-1-(5-chioro-1H-benzimidazol-
(morpholin-3-on-4-yl}-benzamide

2-y1}-3-methylsulphanyl-propyi}-4-

65 mg (0.13 mmol) N-[(1S}-1-(5-chloro-1 H-benzimidazol-2-y1}-3-
methyisuiphanyi—propyi}-4—(morpholin-?;-onmﬁi-yi)-3-—nitro-benzam‘tde dissolved in

2 mi of ethy! acetate are combined with 143 mg (0.63 mmol) tin(li)chioride-

dihydrate and 130 mg (1.55 mmol) sodium hydrogen carbonate and refluxed for

2 hours. The reaction solution is combined with ice water, gtirred for 10 minutes

and then the precipitate formed is filtered off. After drying for 3 days the residue

is purified by chromatography on silica gel (eluting gradient; dichloromethane/-

ethanol 100:0 -> 81:9).
Yield: 5 mg (8.2 %)
CooH4CINEO3S (473.99)

Mass spectrum: (M+H)" = 474/476 (chiorine isotope)
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(c) methyl 4-(4 5-didehydro-azepan-2-on-l-yl)-3-methy-benzoate 150 mg
(0.52 mmoi) methyl 4-(allyl-pent-4-en-l-oyi-amino)-3-methyl-benzoate 5
are dissolved in 110 ml degassed didHi®dromethane and rinsed for 30
minutes with argon. Then 88 mg (104 pmol)
benzylidene-[1,3-bis(2,4,6-trimethylphenyl}-
2-imidazolidinylidene]-dichloro-(tricyclohexylphosphine)-ruthenium (2nd
era bbs Cat are a ded the,mixture is refluxed for 4.5

Rf%@ﬁ'f r@ﬁ?ﬁ 508\)95.1 0%&0& OWR I 6{/%% %enrgeism%g s applied to silica
gel and io purified by chromatography on silica gel (eluant: petroleum

e etheri/e | acetate 3:2). Yield: 83 mg (61 %) Rf value: 0.22 (silica gel,

ether/ethyl acetate 3:2) C15H17NO3 (259.31) 15 Mass

spectrum: (M+H)* = 260 (d) 4-(4

grqdé% (\f '{g'lcht x?aﬁ%)l%%‘g@@ %%néprr? QW/EM 5§ (ﬁéqﬁi (%?g'egz%ej F(Jj é% e?_yd ro-

azendny@)—@arﬁeyﬂ%bbemaaa@and 8% Ilthlum hydrOX|de solutlon in ethanol.

_ red analogously to Example
: tyl)- B- I ben20|c acid, TBTU,
=hizimidazo y&i‘mne in DMF and
subsequent purlflcatl n by preparative HPLC. 30 Yield: 32% Rf value:
0.44 (silica gel; dichloromethane/methanol = 19:1) C23H23CIN402 *
CF3COOH (536.94/422.91)

azepan- 2 -on- I -vl)- 3 mettgll be
If from 4-(4,5- dldehydro zeq

(@) methyl 3-methyl-4-(pent-4-en-1-oyl-amino)-benzoate

Prepared analogously to Exampie 46a from methyl 4-amino-3-methyl-benzoate
and 4-pentene-1-acid-chloride in THF with TEA.

Yield: 46%

CaaH17NO3 (247.30)

Mass spectrum:  (M+H)" = 248

R value: 2.88 min

(by  methyl 4-(allyl-pent-4-en-1-oyl-amine}-3-methyi-benzoate

100 g (4.04 mmoly methyl 3-methyl-4-(pent-4-en-1-oyl-amino}-benzoate
dissolved in 5 ml DMF are combined with 500 mg (4.37 mmol} potassium-tert.-
butoxide and at 40°C 350 ul (489 mg, 4.04 mmol} allylbromide are slowly added
with stirring. Then the mixture is heated to 70°C for 3 hours. Then the reaction
mixture is poured into water and extracted with ethyl acetate. The combined
organic phases are dried over sodium suiphate, evaporated down i. vac,, the
residue is applied to silica gel and purified by chromatography on silica gel
(eluant: petroleum ether/ethyl acetate 9:1).

Yield: 58%

CyrHiNO3 (287.36)

Mass spectrum:  (M+H)' = 288
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-144- Mass spectrum: (M+H) + = 423/425 (chlorine isotope) Example 63
5
N-[(1S)-1-(5-chloro-1H- benzrmrdazol124 )-ethyl]-4-(1,3-dioxo-thiomorpholi
n-4- yl)-3-methyl-benzamide o HEN o0s o0 10 204 mg (0.48 mmol)
N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yi)-ethyl]-3-methyl-
4-(thiomorpholin-3-on-4-yl)-benzamide are dissolved in a mixture of 12 ml
dichloromethane and 1.2 ml acetic acid at -15C and combined with 110
Rnvglye: 4846 (diraietivrefrenetzvieaetatearRciiikture is then stirred for
one hour at -15 to -10C, heated to ambient temperature and stirred for a
further 3 hours 95 Then the reactron mrxture is combrned wrth

g\ﬂtnﬁ g@ ﬁ? FH %tﬂﬂﬁm %ﬁ?g@ﬂefin@{hﬁ%% %%%J}t@ ﬁ%ﬂ@ﬂ@gnzoate

organi ases are washed water, dried over magnesium SU% hate,

as@vé@@ﬁd’s@@ im0, oheearaspdifiishiBperihmap RpAPSRIsiRESganinutes

ALY pRa sl steotl soms RO
2smamﬁdw&:@gne}:chq@mm((@ﬁﬁh@%t@%@fPirloercréﬁtb%%r|f8@aer

nﬁm%%@%ﬂ?ﬂﬁkmfs% £rk%4 8989 HBMDIH3B 2B IHEM IR for 4.5
ollowing compound is pre?ared analogously: - 145 No. structural formula

hewéqsd e iReeNapo gS)own {. vac., the residue is applied to silica gel and
purified by chromatography on silica gel (eluant: petroleum ether/ethyl acetate
3:2).

Yieid: 83 mg (61 %)

Ry value: 0.22 (silica gel, petroleum ether/ethyl acetate 3:2)
C15H17NO3 (259.31)

Mass spectrum:  (M+H)" = 260

(d)  4-(4.5-didehydro-azepan-2-on-1-yh)-3-methyi-benzoic acid

Prepared analogously fo Example 39d from methyl 4-(4,5-didehydro-azepan-2-
or-1-y1)-3-methyl-benzoate and 8% lithium hydroxide solution in ethanol.

Yield: 51%

R; value: 0.05 (silica gel; dichloromethanefmethanol = 12:1})

C14H15NO3 (245,28)

Mass spectrum:  (M+H)" = 246

()  N-[{18)}-1-{5-chioro-1H-benzimidazol-2-yi)-ethyll-4-(4.5-didehydro-
azepan-2-on-1-yl}-3-methyl-benzamide

Prepared analogously fo Example 1f from 4-(4,5-didehydro-azepan-2-on-1-yl}-
3-methyi-benzoic acid, TBTU, NMM and (1S)-1-(5-chloro-1H-benzimidazol-2-
yi}-ethylamine in DMF and subsequent purification by preparative HPLC.

Yield: 32%

R¢ value: 0.44 (silica getl; dichloromethane/methanol = 18:1)

Co3Ho3CINGO, * CFCOOH (536.94/422.91)
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Name 64 (M+H) =0.70 NN rN"/\ C1 14% 461/463 (silica gel, s (chlorine
CH3COOCZHS isotope) /C2H50H 4; 41% conc. ammonia solution)
N-[(1 S)-1-(5-chioro-1 H-benzimidazo?— -yl)-ethyl]-3-methyl-4-(1,1,3-
trioxo-thiomorpholi n-4-yl)-benza mide Example 69 N-[(1 S)-1-(5-chioro-1
H-benzimidazol-2-yl)-ethyl]-3-methoxy-4-(piperidin-2-on-1- yi)-benzamide
50 ONN tNN CI (a) methyl

MasS spotospentangyii-atiino)-3-mdtiRzb¢nhmaiad apapag analogously
to Example 6a from methyl 4-amino-3-methoxy-benzoate 10 and
5-chloro-pentanoic acid chloride in THE with TEA. Yield: 99%

ExamapieF3IN04 (299.76) Mass spectrum: (M+H)' = 300/302 (chlorine
isotope) R, value: 3.14 min 15 (b) methyl
3-methoxy-4-(piperidin-2-on-1-Vi)-benzoate -146-

N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl}-ethyl}-4-(1,3-dioxo-thiomorpholin-4-

yir3-methyl-benzamide

]
Q\Q/\(’N
N N Q ¢l
Joadiliass

204 mg (0.48 mmol) N-{(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyl-
4-(thiomorpholin-3-on-4-yl}-benzamide are dissolved in a mixture of 12 mi

O

dichloromethane and 1.2 ml acetic acid at -15°C and combined with 110 mg
(0.48 mimol} 3-chioroperbenzoic acid. The mixture is then stirred for one hour at
-15 10 -10°C, heated {o ambient temperature and stirred for a further 3 hours.
Then the reaction mixture is combined with semi-concenirated sodium
hydrogen carbonate solution and extracted with a solvent mixiure
dichloromethane/methanol 19:1. The combined organic phases are washed
with water, dried over magnesium sulphate, evaporated down i. vac. and
purified by chromatography on silica gel (eluting gradient: ethyl
acetate/(ethanol/conc. ammonia solution 19:1) = 1:0 -> 4:1).

Yieid: 100 mg (47%)

CoiHpCINGO;S (444.94)

Mass spectrum:  (M+H)" = 445/447 (chiorine isotope)

Rf value: 0.15 (silica gel; ethyl acetate/ethano! = 4:1 + 1% conc. ammonia

solution)

The following compound is prepared analogously:



2.25 g (7.51 mmol) methyl
4-(5-chloro-pentanoyl-amino)3-methoxy-benzoate dissolved in 60 ml
DMF are combined with 1.26 g (11.2 t#fel) potassium-tort.- butoxide and
stirred for 2.5 hours at 60C. Then the mixture is evaporated down i, vac.,
the residue is combined with water and extracted with ethyl acetate. The 5
comblned organic phases are dried over sodium sulphate evaporated
dowr-—vac—anttheresidue-obtainedispuyified-by chromatography-on
Mdicasteudelrtahdoradient: petrolediialdther/ethgsacetate 3:.PRp e
Yield: 0.99 g (50%) Rt value: 2.56 min 10 éét# 04 (263.30) Mass
spectrum: (M+H)+ = 264 (c) 3-méthoxy-4-(niper! ’1 -on-1-yi)-benzoic

acid Ii’\[ ed analogously to Example 39d from methyl
3-methoXxy-4-(piperidin-2-on- 15 1-yl)-benzoate and lithium hydroxide in
E)eéhanol Yield: 95% Rf value: 0.10<fsilica gel; ma_t eum etheg/eihyl

acetate = 1:2 i (249.27) Mass spectrum (M+H)+ = 250 20
y --

(d) N-f(1.8 choros 14% 461/463 (silica gel,
H-benz z I- 2 -yl)- eth ethoxy-4-(piperidin- 2-on-1-yi)-benzamide
Preparéd analogously to Example if from | {chlorine HaCOOC2Hs
3-methoxy-4-(piperidin-2-on-1-yl}- benzoic lel:d)ﬁEBgI‘)U NMMand.OH 4:1 +
(1S)-1-(5-chloro-IH-benzimidazolt2- 25 yI)ethyIamlne in DMF and
subsequent purification by prepaative HPLC. Yield: 75% R} JaR€®?35
miniC22H23CIN40O3+ CF3COOH (540.93 /}426.90) Mass Spg&irHstia

(M+H) + = 427/429 (chlorine isotppe) .
solution)

N-[(18)1-(5-chioro-1H-benzimidazol-2-yl}-ethyl}l-3-methyl-4-(1,1,3-

trioxo-thiomorpholin-4-yl)-benzamide

Example 69
N-[(1 S)-1-(5-chloro-1H-benzimidazol-2-yi}-ethyl]-3-methoxy-4-(piperidin-2-on-1-

vi)-benzamide
0
H
é W@pc’
-0

(a) methyl 4-(5-chigro-pentancvi-amine)-3-methoxy-benzoate

Prepared analogously to Example 6a from methyl 4-amino-3-methoxy-benzoate
and 5-chioro-pentanoic acid chloride in THF with TEA.

Yield: 99%

C14H1sCINQ, (289.76)

Mass spectrum:  (M+H)" = 300/302 (chlorine isotope)

R, value: 3.14 min

(b)  methyl 3-methoxy-4-{piperdin-2-on-1-vli-benzoate
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30 The following compounds were prepared analogously: No. structural
formula Yield mass peak(s) Rf value or Rg -147- Name 70 0 2.31 min + (
(M+H) _ N "N f\ G 31 % 457/459 ~@ féhlorine isotope) N-[(1
R)-1-(5-chioro-1 H-benzimidazoi-2-yi)-2-methoxy-ethyl]-3-methoxy-4
(piperidin-2-on-1-yi)-benzamide 85 (i~+H}+ _2.56 min NO~N/"Nf\
G " " 0.8% 481/483 OYF F F (chlorine isotope) N-[(1 S)-1-(5-chioro-1

2 At o8 koo g Aminok i etngry penzoate
disgaived in 60 mi DMF are combined with 1.26 g {11.2 mmol) potassium-fert.~
butoxide and stirred for 2.5 hours at 60°C. Then the mixture is evaporated down
i. vac., the residue is combined with water and extracied with ethyl acetate. The
combined organic phases are dried over sodium sulphate, evaporated down ..
vac. and the residue obtained is purified by chromatography on silica gel
(eluting gradient: petroleum ether/ethyl acetate 3:2 -> 0:1).

Yieid: 0.99 g (50%)

Ry value: 2.56 min

CqaH47NG4 (263.30)

Mass spectrum:  (M+H) =264

(¢}  3-methoxy-4-(piperidin-2-on-1-yl}-benzoic acid

Prepared analogously o Example 39d from methyl 3-methoxy-4-{piperidin-2-on-
1-yl}»-benzoate and lithium hydroxide in ethanol.

Yield: 95%

R¢ value: 0.10 (silica gel; petroieum ether/ethyl acetate = 1:2)

CisHisNO, (249.27)

Mass spectrum:  (M+H)" = 250

(dy  N-[{135)-1A5-chioro-1H-benzimidazol-2-vl}-ethvil-3-methoxy-4-{piperidin-
2-on-1-yi+-benzamids

Prepared analogously fo Example 1f from 3-methoxy-4-(piperidin-2-on-1-yli}-
benzoic acid, TBTU, NMM and (1S8)»1-{(5-chloro-1H-benzimidazol-2-
yhethylamine in DMF and subsequent purification by preparative HPLC.

Yield: 75%

Rt value: 2.35 min

CooH2aCINGG; * CF3COOH (540.93 / 426.90)

Mass spectrum:;  (M+H)" = 427/429 (chlorine isotope)

The foliowing compounds were prepared analogously:

NoG. structural formuia Yieid mass peak{s) R value or R




Lili H6.2% 475/477/479 (bromine and chlorine isotope) 3-bromo-N-[(1
S)-1-(5-chioro-1 H-benzimidazol-2-yl)-ethyl]-4-(piperidin-2-
on-1-yi)-benzamide 87 a Z: (M+H)+ =257 min N H N Nf 6.2%
505/507/509 (bromine and chlorine isotope) 3-bromo-N-[(1
R)-1-(5-chioro-1 H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(piperidin-2-on-1-yl)-benzamide Example 73 -148- N-[(1 S)-1-(5-chloro-1

H- 2.
[1,2 Bffdiazinan-2-y1)-3-methyl-benzamide 0 0"o N 11" Is, N )-Cl (a)
7g mefhyl 4-(1,I-dioxo-g-methyl-( -,%_61-th|ad|az(mrg_-ﬁ;y_i)-3-met vi-banzeate
400 mg (1.41 mm%’:)’methyl . ' -
4-(1,1-dio diazinan:2:yl)-3-meth oate dissplved in 4
ml DW@ gofhbjred Wi % 20 mg (2¥%ﬁgngr§rjlol)
pota -tert.-butoxide and 96 pi (1.54 mmébhineitty| iodide and stirred
1o for 5 hours at 40C. The reagtion solution i IS, SyaEE) rated down i. vac.,
combined with water and the dqueous pha>e IS e ? cted with ethyl
ace ta.tQ( TRt G(Mimd-d#gam'azihﬁdazcﬁré-dﬂ)eﬂ—mﬁhsmwath)db[bmwhoxy%-
ang pipgoog rt}egngcr)}wp yh%enzamide
85 9 . o 2.56 min
. ﬁj\f 5 (M+H)
@‘ ro s 0.8% 481/483
T (chiorine
isotope)
N-[(1S)-1-(5-chioro-1H-benzimidazol-2-yi)-ethylj-4-(piperidin-2-on-1-yi}-3-
triflucromethoxy-benzamide
H
@‘ ¢ e 6.2% | 475/477/479
(bromineg  and
chiorine
isotope)
3-bromo-N-[{1 S)-1-(5-chioro-1H-benzimidazol-2-yl}-ethyl}-4-(piperidin-2-
on-1-yi)}-benzamide
& ﬁ%b_u 6.2% 505/507/509
Br {bromine and
chlorine
isotope)
3-bromo-N-{{1R)-1-(5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-4-
(piperidin-2-on-1-yi}-benzamide

Example 73
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Yield: 220 mg (52 %) 15 C13H18N204S (298.36) Mass spectrum: (M+H)
+ = 299 Rf value: 0.44 (silica gel; petroleum ether/ethyl acetate = 3:2) (b)
4-(1,1-dioxo-6-methyl-f1.2,61thiadiaZld&n-2-vi)-3-methyl-benzoic acid 20
Prepared analogously to Example 39d from methyl 4-(1,1-dioxo-3-methyl-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzoate and lithium hydroxide in
ethanol. Yield: (81 %) C12H16N204S (284.34) Mass spectrum: (M+H)+ =

R B LR e e e s AR

[1 ﬂ@tbiﬁﬂﬁﬁhﬂﬁ%ﬂ%@?ﬂ@h&?ﬁéﬁi@ﬁﬁde -149- Prepared analogously

[1,2,6]thiadiazinan-2-yl)-3-methyl-benzoic acid, (1 S)-1-(5-chloro-1 H-
benzimidazol-2-yl)-ethylamine, TBT@andgNMM in DMF with subsequent
purification by preparative HP s WC21H24CINSO3S *

CF3000H (576.001461.87) spe EumN( 0\+ = 462/464 (chlorine
¢ followingigo @ d% prepared

isotope) R value: 2 Boeritine
analogously: No. struchqg,ﬂform la Yield mass peak(s) Rt value Name 74
(M+H)' =2.56 min o H" 20% 492/494

(2) methvl 4-(1,1-dioxo-6-methyl-[1,2 8l-thiadiazinan-2-v)-3-methvi-benzoate
400 mg (1.41 mmol) methyl 4-(1,1-dioxo-[1,2,6}-thiadiazinan-2-yi)-3-methyl-
benzoate dissolved in 4 mi DMF at 40°C are combined with 240 mg (2.14
mmol) potassium-fert.-butoxide and 96 ul {1.54 mmol) methv! iodide and stirred

for & hours at 40°C. The reaction solution is evaporated down i. vac., combined
with water and the aqueous phase is exiracted with ethyl acetate. The
combined organic phases are dried over sodium sulphate and evaporated down
i vac..

Yield: 220 mg (52 %)

Ciar1sN204S (298.36)

Mass spectrum:  (M+H)” = 299

Rr value: 0.44 (silica gel; petroleumn ether/ethyl acelate = 3:2)

(b)  4-(1.1-dioxo-6-methyi-[1.2 6lthiadiazinan-2-vi}-3-methvi-benzoic acid
Prepared analogously o Example 39d from methyl 4-(1,1-dioxo-3-methyl-

{1,2,8)thiadiazinan-2-y)-3-methyl-benzoate and lithium hydroxide in ethanol.
Yield: (81 %}

CiaH16N204S {284.34)

Mass spectrum:  (M+H)" = 285

R¢ value: 0.07 (silica gel; dichioromethane/methanol = 18:1)

{c) N-[{18)-1-{5-chloro-1H-benzimidazoi-2-yi)-ethvii-4-(1,1-dioxo-6-methyl-
[1.2 B8lthiadiazinan-2-yh-3-methvl-benzamide
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N. N I/ H (chlorine isotope) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(
dioxo-6-methyl-[1,2,6]thiadiazinan-2-yRg3-methyl-benzamide -150-
Example 75 N-[(1 R)-1-(5-bromo-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(morpholin-3-on-4-yl)-benzamide 50 N O O (a)
N'-(2-amino-4-bromo-phenyl)-N-Boc-(S)-O-methyl-serinamide and N'-
Prenarsmhaminemsipie e rms c{ SRon iréinyrdieraSnmeht-2.50 g
(1 atmmabibine dinvlobmmylammaniaeal o6 BecdRy-maihy-

serine are dissolved in 20 ml 5 % citric acid, the agueous phase is

besiaiaideadhe witetyiamirainlBAtbane, MEMdm b WGt pRadestare
pURRG RYE b5sHsea rstRhaterand freed from solvent i. vac. The residue is
dissolved together with 1.23 g (6.55 mmol)
Yiglgy&H301,2-phenylenediamine in 30 ml THE and 1.42 ml 15 (14.0 mmol)
cHrigshinning and QO OH((s9¢ okl g0 % solution of PPA in ethyl

_acetate are added with sfirring in the ice bath. After 5 minutes stirring in
Mass srasiithe miMiid)s heatsd 46 4ARTTNORRR ISRIRPENd stirred for
R,2Aiheuss=af giabient temperature. The reaction mixture is poured into 100

‘ml of water and the aqueous phase is extracted with ethyl acetate. The

combined 20 organic phases are extracted with sat. sodium carbonate

Tk ARicvaisbutdies mverrediumafotRirtg.and evaporated down i.

vac.. Yield: 2.38 g (98 %) mixture of the two regioisomers

No. | structural formula Yieid mass peak(s) | R value
Name
74 ! 5 (M+H)" = 2.56 min
o} Lr :
N 20% 4382/494
\s:s{}N i ﬁ@—m ’ .
L {chlorine
isotope)
N-{{1R}y-1-{5-chloro-1H-benzimidazol-2-yl )-Z-methoxy-athyi]-z%-(i -
dioxo-6-methyi-[1,2 6}thiadiazinan-2-vi)-3-methyi-benzamide
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015H22BrN304(388.26) Mass spectrum: (M+H) + = 388/390 (bromine
isotope) 25 Rf value: 0.63/0.68 (silica gel; dichloromethane/ethanol = 9:1)
(b) (AR)-N-Boc-1-(5-bromo-1 H-berZiiidazol-2-yl)-2-methoxy-ethylamine
- 151 2.38 g (6.13 mmol) of the mixture obtained in 75a are dissolved in
150 ml of toluene and 1.84 ml (30.7 rnmol) acetic acid and 4.00 g
molecular sieve, 34, are added. The reaction mixture is stirred for 3 hours
t d then cooled for 15 minutes in the ice bath. The reaction
Exih §g?§ filtered and poured into a 5 mixture of 500 ml each of water and
ethyl acetate. After vigorous mixing the organic phase is separated off,
d, Wi i i i ' ve igm hate
R b e
{morpsifiia-gedttetayindpgrasionidalichloromethane/ethanol 100:0 - > 97:3). 10

370/372 (bromine isotope) Rf value: 0.81 (silica get;
dichloromethane/ethanol = 9:1) 15 (c)
(1R)-1-(5-bromo-1H-benzimidazole1-)mthoxv-ethylamine Prepared
analogously to Example 1g from (1R)-N+iBoc-1-(5-bromo-1H-
benzimidazol-2-yi)-2-methoxy-e € JFA in dichloromethane.
Yield: 51 % C10H12BfN3O Ags Spet rug): (M+H)" = 270/272
(bromine isotope) R{%: 0.R0 (silica gel} diskieromethane/ethanol 9:1)
(d)
N-I(1R)-1-(5-bromo-1H-bengimidazoI-2-y1)-2-methoxv-ethylI-3-methyl-4-
(morphol in-3-on-4-yl)-benzamide 25 Prepared analogously to Example If

(2) MNPl 4 - AR BFR RN c- S)-O-methyl-serinamide_and N~

(2-amino-5-bromo-phenvi-N-Boc-{ S}-O-methvi-serinamide

2.50 g (6.24 mmol} of the dicyclohexylammonium salt of N-Boc-(S)-O-methyl-
serine are dissolved in 20 mi 5 % citric acid, the aqueous phase is extracted 2x
with 20 mi of ethyl acetate, the combined organic phases are dried over sodium
sulphate and freed from solvent i. vac. The residue is dissolved together with
1.23 g {6.55 mmol) 4-bromo-1,2-phenyienediamine in 30 mi THF and 1.42 mi
{14.0 mmol) triethylamine and 4.97 mi (7.80 mmol) of a 50 % solution of PPA in
ethyl acetate are added with stirring in the ice bath. After 5 minutes stirring in
the ice bath the mixiure is heated to ambient temperature and stirred for 23
hours at ambient temperature. The reaction mixiure is poured into 100 mi of
water and the aqueous phase is extracied with ethyl acetate. The combined
organic phases are extracted with sat. sodium carbonate solution and water,
dried over sodium sulphate and evaporated down i. vac..

Yield: 2.38 g (98 %) mixture of the two regioisomers

C15H02BrN3O4 (388.26)

Mass spectrum:  (M+H)" = 388/3380 (bromine isotope)

Ry value: 0.63/0.68 (silica gel; dichloromethane/ethanol = 8:1)

(b} {1R-N-Boe-1-{5-bromo-1H-benzimidazol-2-vi)-2-methoxyv-ethylamine
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benzoic acid, (1 R)-1-(5-bromo-1
H-benzimidazol-2-yi)-2-methoxy-ethylamine, TBTU and DIPEA in THE
with subsequent purification by chromgiography on silica get. Yield:
quant. 30 C22H23BrN404 (487.35) Mass spectrum: (M+H)' = 487/489
(bromine isotope) Rf value: 0.56 (silica gel; dichloromethane/ethanol =
9:1) -152- Example 76 N-[(1 S}-1-(5-chloro-1 H-benzimidazol-2-yl)-3-(1
2 R SRR 1 o U R S # o8 Sr8 G FoBE %l o
tol(RPe2aRENBAMIGBM P VeI RR:AccHanDaidyrate 40rRe g4t §idve, 3A, are
mmol) dicyclohexylammonium-(2S)-2-(benzyloxycarhonyl-amjno)-
s e R e R
1 stRgRuRracted withethy I aseaiaciihe wotniadd fitganicaphiasesrateidited
over sodium sulphate and the solvent is distilled off i. vac. The residue is
IERIRLR N TSR WE G LA WhAGT FETO W BAENT (36 e
ortame pREEER s itatsitief, andshedwitireais stidiedhfehlidersdksian, dried

OV RERAUTo P VoL E¥ EFRRE SN e o DV raten BT oY

chvématakespny Bresiiidpgelqiduiins irddisity shchibaturatitthisetitimnol 100:0 -
h%_drogen carbonate solution and water, dried over sodium sulphate and
> @{atlorated down i. vac..

Yield: 1.40 g (62 %)

C1sHa0BrN3 O3 (370.24)

Mass spectrum:  (M+H)" = 370/372 {bromine isotope)
R value: 0.81 (silica gel; dichloromethane/ethanol = 8:1)

(cy  (1R)-1-{5-bromo-1H-benzimidazole-1-yl}-2-methoxy-ethylamine

Prepared analogously to Exampie 1g from (1R)-N-Boc-1-{5-bromo-1H-
benzimidazol-2-yi)-2-methoxy-ethylamine and TFA in dichloromethane.
Yield: 51 %

C1oH12BIN3O (270.13)

Mass spectrum:  (M+H) = 270/272 (bromine isotope)

R¢ value: 0.20 (silica gel, dichloromethane/ethanol 2:1)

(dy  N-J(1R)-1-(5-bromo-1H-benzimidazol-2-vi}-2-methoxy-ethyll-3-methyi-4-
{morpholin-3-on-4-yl}-henzamide

Prepared analogously to Example 1f from 3-methyi-4-(morpholin-3-on-4-yi}-
benzoic acid, (1R)-1-(5-bromo-1H-benzimidazol-2-yi)}-2-methoxy-ethylamine,
TBTU and DIPEA in THF with subsequent purification by chromatography on

silica gel.

Yield: quant.

CaoHosBrN4O, (487.35)

Mass spectrum:  (M+H)’ = 487/489 (bromine isotope)

Ry value: 0.56 (silica gel; dichioromethane/ethanol = 9:1)
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20 Yield: 3.20 g (98 %) C15H18N204 (290.32) Mass spectrum:
(M+NH4)+ = 308 Rf value: 0.80 (silica gel; dichloromethane/ethanol = 9:1)
-153- (b) ethyl (2S)-2-(benzyloxycartidri/-amino)-4-(
H-tetrazol-5-yl)-butyrate 3.20 g (11.0 mmoi) ethyl
(2S)-2-(benzyloxycarbonyl-amino)-4-cyano-butyrate are dissolved in 40
ml of toluene and 1.08 g (16.5 mmol) sodium azide and 2.28 g (16.5
mmol) triethylamine-hydrochloride are added. The reaction mixture is 5
heated to 85C for 24 hours, cooled to ambient temperature and extracted
Exaitpleyd®r. The combined aqueous phases are acidified to pH 2 with
semiconc. hydrochloric acid, the resulting precipitate is suction filtered,
washed with water and dried at 50C. Yield: 2.90 g (79 %) 10
N—msw1@1&@5@@3@%@@%@@@5@%%%44)@&@ Ritapiepglsg-methyl-
4@% ArRsidichipromethanelgiianol = 9:1) (0)

-2-( benzyloxycarbonyl-amino)-4-(1 H-tetrazol-5-yl)-butyric acid 15

Prepared analogously to Example 30b from ethyl
(2S)-2-(benzyioxycarbonyl- amino)-4-(1 Hytglrazol-5-y1)-butyrate and
lithium hydroxide in a mixture of solventg fro%water and THF. Yield:
quant.. C13H15N504 (305.29) 20 Mass sp ctrum: (M+H) + = 306 Rf
value: 0.30 (silica gel; dlchloromethane/et nol = 4:1) (d)
N'-(2-amino-4- chloro phenyl) (ZS) A1 (be zyloxycarbonyl-amino)-4-(1 H-

. 0-5-chloro-phenyl)-(2S)-2-
1H-tétrazgl- ut lic acid amide

(a)  ethyl {28)-2-(benzyioxycarbonyl-amino}-4-cyano-butyrate

5.00 g {(11.3 mmol) dicyclohexylammonium-(23}-2-(benzyloxycarbonyi-amino)-
4-cyano-butanoate are stirred into in 100 ml of 5% citric acid solution and then
extracted with ethy! acetate. The combined organic phasés are dried over
sodium sulphate and the sclvent is distilied off i. vac. The residue is dissolved in
70 mi THF, 4.35 g (13.5 mmol) TBTU and 6.35 mi (33.8 mmol} DIPEA are
added and the mixtiure is stirred for 10 minutes at ambient temperature. Then
5C mi of ethanol are added and the mixture is refiuxed for 16 hours. Then the
reaction mixture is evaporated down i. vac., {aken up in ethyi acetate, washed
with semisaturated sodium hydrogen carbonate solution and water, dried over
sodium sulphate and evaporated down L. vac..

Yieid: 3.20 g (98 %)

C1sH1sN204 (280.32)

Mass spectrum:  (M+NH4)" =308

R¢ value: 0.80 (silica gel; dichloromethane/ethanoi = 2:1)
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Prepared analogously to Example 47a from
(2S)-2-(benzyloxycarbonyl-amino)- 4-(1H-tetrazol-5-yl)-butyric acid and
4-chloro-1,2-phenylenediamine with > in THF. Yield: quant., mixture of
the two regioisomers, slightly contaminated 30 C191-129C1N703
(429.86) Rf value: 0.20 (silica gel; dichloromethane/ethanol = 9:1) -154-
(e) (1S)-N-( benzyloxvcarbonyl)-1-(5-chloro-1H-benzimidazol-2-yl)-3-(1H-

tetrazol-5-yll- propylamlne Prepared analogously to Example 47b from the
A 2 A1 5 b o}nﬁn‘ﬁ%butvrate

3. é%llai %%rm 5%%%2?"&%%5? tﬂaéﬁ%ggycﬁa%@i %Wﬁ@%4%§§r(§' bcfyrate

conc. ammonia

ars);mslchtbm4®1mb¢«fztaimaml}@xm%ﬂ@trﬁiamglﬁ@%ﬁméﬁi@n@ oy 2.28

-hvdrochioride are added. The reaction mixiure is
gﬁé}- - ﬁ‘eén ﬁ'ﬁﬁ éar i?i?/l X rSOCC):hI(()){r}oeiH benzimidazol-2

heﬁ)efsi(tp%eﬁafz:m%4;}1'):prapym%ﬁﬁé@nammrﬁlt%?@ﬁ@éﬂﬁa@ﬁr@mamd with
W%*ﬂ%dc gné ide? Bh (LS AYRENIe R rinRids! &an&wd,ﬁmr@@nﬁw@

urs at ambient temperature. Then 20 ml of methanol are added, the
hwsmn@rmm@dtm @wwﬁ@rm@wﬁm@ﬁﬁaﬁﬁmrfﬂﬁ%rméevﬁaﬁwgr\wtwafer
ar &qgg}pgp@)(ﬁd@ is 15 evaporated down completely i. vac.. The residue is

urified by chromatography on silica gel (eluting gradient:
Yl&fdhmﬁ%%} (ethanol / conc. ammonia 95:5) = 70/30 -> 60:40).

{?gg%@%) C11H12CIN7 (277.71) 20 Mass spectrum: (M+H)" =

é?zs’o? lorine isotope) Rf value: 0.15 (silica gel;

Ma%ﬁﬁgﬁﬁ@iﬂhne/e(ﬂﬁﬂ'é) 3:2 F8% conc. ammonia) (g) N-f(1

RAVakiE sheasiD eReaIcRRRL At ditairc B:y)-propyll-3-

(c)  (2S)-2-(benzvioxycarbonvi-amino}y-4-(1H-tetrazol-5-yi}-butyric acid

Prepared analogously to Example 30b from ethyl (28)-2-(benzyioxycarbonyi-
amino)-4-{1 H-tetrazol-5-yl)-butyrate and lithium hydroxide in & mixture of

sotvents from water and THF.

Yield: quant.
Cy3H1sNsO4 (305.29)
Mass spectrum:  (M+H)" = 306

Ry value: 0.30 (silica gel; dichloromethane/ethanol = 4:1}

(dy  N-{2-amino-4-chloro-phenyh-(25)-2-(benzyloxycarbonyl-amino}-4-{17-
tetrazol-5-vi-butvric acid amide and N’-’Q-amino-ﬁ-chiom-phenvi}—( 282~
(henzvioxycarbonyl-amino -4-(1 H-tetrazol-5-yl}-butyric acid amide

Prepared analogously to Example 47a from {28)-2-(benzyloxycarbonyl-amino}-
4-(1H-tetrazol-5-yl)-butyric acid and 4-chioro-1,2-phenylenediamine with DCC in
THF.

Yield: quant., mixture of the two regioisomers, slightly contaminated
C1aH20CIN,O3 (429.86)

R value: 0.20 {silica gel; dichloromethane/ethanol = 9:1)
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methyl-4-( morpholin-3-on-4-yl)-benzamide 25 Prepared analogously to
Example If from 3-methyl-4-(morpholin-3-on-4-yl)- benzoic acid,
(1S)-1-(5-chloro-1H-benzimidazol-2:y1£4-t1H-tetrazoi-5-yl)- propylamine,
TBTU and DIPEA in THE with subsequent purification by chromatography
on silica gel. Yield: 33 % 30 C23H23CIN8O3 (494.93) Mass spectrum:
(M+H)4 = 495/497 (chlorine isotope) Rf value: 0.20 (silica gel,

(fichlpromay i 1605 Exnale B i R4

H-benzimidazol-2-y1)-3-methoxy

el ) EIZER] =L igde J/ 0 ~" H DCI aN (a)
P%?%ﬁ?&ﬁ%ﬁﬁ%&%ﬁﬁ%ﬁﬁgﬁer_1y|)-(28§§’-%§?(a§oc-amﬁ)$?& n]185e
7@etskagsidpiafie acid amide 4.90 g (21.0 mmol)
vi@d)-2oBac-amino)-3-methoxy-propionic acid are dissolved in 20 ml THE

and combiheg with 13.5731442.0 mmol) TBTU and 5.76 ml (52.5 mmol)
CriaBhisfiNifAe ‘afdristhXaHd 30 -8fruddd &%8mbient temperature. Then 15

RAVER (2126 mymel deshisensd3rnbenienseiantinedA@mbiile 2:1:0.1)
added and the mixture is stirred for 16 hours at ambient temperature.
Then the reaction mixture is evaporated down i. vac., poured into water

(eand extractedswillipiy Hassialmid AR ComPIned10I0aRis RNASOB- B8 pylamine

washed with sat. sodium hydrogen carbonate solution, dried over sodium
23115}@ &&M@\QA})&M- yiguycarbonyl)-1-(5-chioro-1H-benzimidazol-2-

yh-3-(1 H-tetrazol-5-yl)-propylamine in 30 ml dichloromethane are combined with

1.9 mi (13.4 mmo!) iodo-trimethylsilane and stirred for 16 hours at ambient
temperature. Then 20 mi of methanol are added, the mixture is stirred for a
further 30 minutes at ambient temperature and the reaction mixture is
evaporated down compietely i. vac.. The residue is purified by chromatography
on silica gel (eluting gradient: dichioromethane / (ethanol / conc. ammonia 85:8)
= 70/30 -> 60:40).

Yield: 690 mg (56 %)

CqqH42CIN, (277.71)

Mass spectrum:  (M+H)" = 278/280 {(chlorine isotope)

R value: 0.15 (silica gel; dichioromethane/ethanol = 3:2 + 1% conc. ammonia)

(@  N-[{15)-1-{5-chloro-1H-benzimidazol-2-vi)-3-(1 H-{etrazol-5-yl}-propvi]-3-

methyi-4-(morpholin-3-on-4-vi-benzamide

Prepared anaiogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-yi}-
benzoic acid, (1S)-1-{5-chloro-1H-benzimidazol-2-yi}-3-(1H-tetrazol-5-yl}-
propylamine, TBTU and DIPEA in THF with subsequent purification by

chromatography on silica gel.

Yield: 33 %
Ca3H23CINgO3 (494 .83)
Mass spectrum: (M+H)" = 485/497 (chlorine isofope)

Ry value: 0.20 (silica gel; dichloromethane/ethanol = 4:1)
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20 The residue is purified by chromatography on silica gel (eluant:
dichloromethane/methanol 99:1). Yield: 5.60 g (75%) mixture of the two
regioisomers C16H24CIN303 (357.83)gMass spectrum: (M+H), =
358/360 (chlorine isotope) 25 Rf value: 0.26 (silica gel,
dichloromethane/methanol = 99:1) -156- (b)
(1S)-N-Boc-1-(5-chloro-1H-benzimidazol-2-yl)-3-methoxy-propylamine
Prepared analogously to Example 47b from the product obtained in
Example 77a and acetic acid. Yield: 96% 5 C15H22CIN303 (339.82)
eMassiepgetrum: (M+H)' = 340/342 (chlorine isotope) Rf value: 0.80 (silica
gel; glcﬁloromethane/methanol =19:1) (c)
(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methoxy-propylamine 10

NEI(G?@c)r@q@&ﬂl@%ﬂﬁ@m@mwa(ﬁeﬁMﬁm@ﬂ@@m@mﬁsﬂ-
benzimidazol- Z‘f{—Mg methoxy-propylamine and TFA in dichioromethane.

(MRsRPAiNoA-eA-fMrE RIS 70) Mass spectrum: (M+H) + = 240/242

(cnlorlne iISotope) 15 RfValue: 0.10 (silica gel; dichloromethane/ethanol =
9:1) (d) N4(1 S)-1-(5-chioro-1

H-benzimidazol-2-yi)-3-methoxy-propyll-3- yl-4-

(morpholin -3-on-4-yl)- benzamide Prepared nalogously to Example 1f

{ benzoic acid, (1

-propylamine, TBTU and
at%graphy on silica

(a)  N{2-amino-4-chioro-phenyl)-(28}-2-(Boc-amino)}-3-methoxy-propionic

acid amide and NY{2-amino-5-chloro-phenvi)-(2S)-2-(Boc-amino)-3-

methoxv-propionic acid amide

4.90 g (21.0 mmol) (2S)-2-(Boc-amino)-3-methoxy-propionic acid are dissolved
in 20 mi THF and combined with 13.57 g (42.0 mmol) TBTU and £.76 ml {52.5
mmoi) triethylamine and stirred for 30 minutes at ambient temperature. Then
3.00 g (21.0 mmol) 4-chloro-1,2-phenylenediamine in 20 mi THF are added and
the mixture is stirred for 16 hours at ambient temperature. Then the reaction
mixture is evaporated down i. vac., poured into water and extracted with ethyl
acetate. The combined organic phases are washed with sat. sodium hydrogen
carbonate solution, dried over sodium suiphate and evaporated down i. vac..
The residue is purified by chromatography on silica gel (eluant:
dichloromethane/methanol 99:1).

Yield: 5.60 g (75%) mixture of the two regioisomers

C16H24CIN3 O3 (357.83)

Mass spectrum: (M+H)" = 358/360 {chlorine isotope)

R, value: 0.26 (silica gel; dichloromethane/methanol = 89:1)
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C23H25CIN404(456.92) 25 Mass spectrum: (M+H)+ = 457/459 (chlorine
isotope) Rf value: 0.51 (silica gel; dichioromethane/ethanol = 9:1) The
following compound is prepared analdgéusly: -157- No. structural formula
Yield mass peak(s) j Rf value or Rt Name 148 0 X: (M+H) +=0.5 o N x|

"N /\ G (silica gel; (" " 57% 427/429 dichloromethane (chlorine / ethanol
=9:1) |sotope) N-[1-(5-chloro-1

Pr%ﬁ(zbﬁ)‘?a&aildgb@s(phmﬁmngﬁmpép mﬁ‘j}(ﬁecblmahﬂ:t obtamed in Exampie
7%—| -be 2|m|%azol- -yl)-1-(furan-2-yl)-methyl]-3-methyl-4

morp iR 3-0R- -yi)-benzamide Example 82 5 3-chloro-N-[(1
YiSDdeG%hloro 1H-benzimidazol-2-yi)-ethyl]-4-(3,6-dihydro-

c[hAIaRE; 3 ¥ishsszamide O

Mass spectrum: (M+H)" = 340/342 {chlorine isotope)

Ry value: 0.80 (silica get; dichioromethane/methanol = 19:1)

{c) (18)}1-{5-chioro-1H-benzimidazol-2-vl}-3-methoxy-propyiamine

Prepared analogously to Example 1g from (1S)-N-Boc-1-{5-chloro-1H-
benzimidazol-2-yi)}-3-methoxy-propylamine and TFA in dichloromethane.
Yield: 31 %

C11H14CIN3O (238.70)

Mass spectrum:  (M+H)" = 240/242 (chlorine isotope)

Rs value: 0.10 (silica gel; dichloromethane/ethanol = 8:1)

(d)  AN-I(18)-1-(5-chioro-1H-benzimidazol-2-yh-3-methoxv-propyll-3-methyi-4-
{morpholin-3-on-4-yl}-benzamide

Prepared analogously to Example 1f from 3—mathy§-4-(morphoiin-S—en-4-yi)-
benzoic acid, {1S}-1-(5-chloro-1H-benzimidazol-2-yi}-3-methoxy-propylamine,
TBTU and DIPEA in THF with subsequent purification by chromatography on

silica gel.

Yield: 59 %

Ca3HasCINGO4 (456.92)

Mass spectrum:  (M+H)" = 457/459 (chiorine isotope)

Ry value: 0.51 (silica gel; dichloromethane/sthanol = 8:1)

The following compound is prepared analogously:



5

10

HH CI CN IO LA 10 (a) methyl 3-chloro-4-nitroso-benzoate 8.00 g (29.6
mmol) potassium peroxodisulphate are added to 6.0 ml of conc. sulphuric
acid with stirring, stirred for 30 minutegsgt.ambient temperature under a
nitrogen atmosphere, the mixture is stirred into 50 g ice and neutralised
with 14 g sodium carbonate. The solution obtained is combined with a
suspension -158- of 2.78 g (15.0 mmol) methyl
4-amino-3-chloro-benzoate in 300 ml of water and stirred for 16 hours at
ambient temperature. The reaction mixture is suction filtered, the filter

NEhBE B4Rl s)

R vaiue or R

Mo e VAR e FFpeT, driepyReibe air a
chromatography on silica gel (e!;uant' petrold

um pthpr/pthyl aceétate Q'1) 5

YieldN&i0@ g (33 %) C8H6CINO3 (199.59) Mass spectrum: (M+H)' =

7 199/201(chtorigejsotope) Rf value: 05578

acetate, = 4@5&,@% E’f‘ ethyl z
3-chloph- -dihydyeffl, laxazin-2-yl)-ben;
me hﬁchl ro-4-nitrobenz & Are plac

freshly prepared solution of 1.10 g (20.3 mm
chldroform is added dropwise with stirring at

stirred for 30 minutes at 0-10C and for 16 hd

zoate 1.00 g (5.01

aﬁ%ﬁffgsﬁnl chloro
qautastene in 6

OC. The reaction

(FORPShbient temperature,

lICa gel; petroleuny gther/ethyl
e gligerrethy

AR get
foFEh?cﬂ@@qethane

m
migthane! = 9:1)

15 eVApPIEachiter Fiksn anvduatiet iy chimaiogtepig anatigadge]
(eluant: petroleum ether/ethyl acetate = 19:1). Yield: 1.00 g (79 %)

C1aHTEEREI S5 6B YNrREN BRI m: (M+H)+ = 254/256 (chlorine

gslsotape)

| % Q)LN Q}ﬂ 3.6%

(M+H)" =
465/457

{chiorine

isotope)

2.38 min

(morpholin-3-on-4-yi}-benzamide

N-[1-(5-chioro-1H-benzimidazol-2-yl)-1-(furan-2-yi)}-methyl}-3-methyl-4-

Example 82

3-chloro-N-[(1S}-1-(5-chloro-1H-benzimidazol-2-yl}-ethyi}-4-(3,6-dihydro-

[1,2]oxazin-2-yl}-benzamide

O
By
fopges™
N H
(:Cl) Cl

(a)  methyl 3-chloro-4-nitroso-benzoate

8.00 g (29.6 mmol) potassium peroxodisuiphate are added to 6.0 mi of conc.

sulphuric acid with stirring, stirred for 30 minutes at ambient temperature under

a nitrogen atmosphere, the mixture is stirred into 50 g ice and neutralised with

14 g sodium carbonate. The solution obtained is combined with a suspension
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20 Rf value: 0.50 (silica gel; petroleum ether/ethyl acetate = 4:1) (c)
3-chloro-4-(3,6-dihydro-{1,210xazin-2-yi)-benzoic acid Prepared
analogously to Example 2d from met “chloro-4-(3,6-dihydro-
[1,2]oxazih-2-yl)-benzoate and sodium hydroxide in a solvent mixture of
water 25 and ethanol. Yield: 90% C11H10CINO3 (239.66) Mass
spectrum: (M-H)-= 238/240 Rf value: 0.20 (silica gel; petroleum ether/ethyl
ofeeetatg F 4:4)nmtAd hseNodinidoS-dHlerehiiazbate in 300 mi of water and
H-benzimidazol-2-yi)-ethyll-4-(3,6-dihydro -159- (1 2)oxazin-2-vi )
stirprch it IS8 AIRIbFINaG R e Rarh Pl FBAfHAR Mixture is suction
filardonorRd 1(8:5-giikediovlb Hleprinh v it=Peidairiacith air and purified by
(1S>-1-(5-chloro-1H-benzimidazol-2-yl)-ethylamine, TBTU and NMM in
G@W??Q’i@%PSSQYW'@Q(ﬂﬁi”lé@%éﬁ%@?tfﬁFH%?W%E’?%&@E&F@?W#H%
Yieibl A/ HtPH2sB (ehlorine isotope) Rf value: 0.35 (silica gel; petroleum
ether/ethyl acetate = 1:1) 1o Example 83 3-chloro-N-[(1 R)-1-(5-chloro-1
CelpetidiidhZ8122)1)-2-methoxy-ethyl]-4-(1,1- d
Miaxe-$badthinginan{Rayiibenza midieQy#0 +icHioM s Gofops)0

Rs value: 0.55 (silica gel;, petroleum ether/ethyt acetate = 4:1)

{b)  methvl 3-chioro-4-(3 6-dihvdro-{1,2loxazin-2-yi}-benzoate
1.00 g (5.01 mmol) methy! 3-chloro-4-nitroso-benzoate are placed in 10 mi

chioroferm and a freshly prepared solution of 1.10 g (20.3 mmol) butadiene in 6
ml chlioroform is added dropwise with stirring at 0°C. The reaction mixture is
stirred for 30 minutes at 0-10°C and for 16 hours at ambient temperature,
evaporated down i. vac. and purified by chromatography on silica gel (eluant:
petroleum ether/ethyl acetate = 19:1).

Yield: 1.00 g {79 %}

C12H2CING; (253.68)

Mass spectrum: (M+H)" = 254/256 (chiorine isotope)

Ry value: 0.50 (silica getl; petroleum ether/ethyl acetate = 4:1)

(¢}  3-chioro-4-(3,6-dihydro-[1.2loxazin-2-yi}-benzoic acid
Prepared analogously to Example 2d from methyl 3-chioro-4-(3,5-dihydro-

[1,2]oxazin-2-yl}-benzoate and sodium hydroxide in a soivent mixture of water
and ethanol.

Yield: 0%

C14H1oCINO; (239.66)

Mass spectrum:  (M-H) = 238/240

Ry value: 0.20 (silica gel; petroleum ether/ethyl acetate = 4:1)}

(dy  3-chloro-N-[(1S5})-1~{5-chloro-1H-benzimidazol-2-yli-ethvll-4-(3 6-dihydro-
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(a) 2-chloro-N-(4-chlorbutyl-sulphonyl)-4-methyl-aniline 1.30 ml (10.7
mmol) 2-chloro-4-methyl-aniline are placed in 30 ml of pyridine, combined
with 2.67 g (10.5 mmol) 75%m 4-chicrd®utyl-sulphonic acid chloride 20
and stirred for 16 hours at ambient temperature. The reaction mixture is
poured into water and extracted with ethyl acetate. The combined organic
phases are washed with 6-molar hydrochloric acid, dried over sodium
sulphate.and_evaporat |. vac.. The residue is purified by
chromfogran el ting gradient: petroleum ether/ethyl

Pragstatd artabeoTs) @ Exdenhle. 27 fioaodshiontin 8 Gidialrs-(pSdoxayin-2-

ass_spectrum; (M+H) .= ine. :
y! SR gel; géﬁéé%%%gﬁgﬁﬁ%i%%%ﬁ:ﬂﬁ%%!%ﬁ%?ti’@fa\fﬁiHS, ¥EFU and
NBHehioridMH1,1-dioxo-[1,21thiazinan-2-yl}-toluene 1.27 g (4.29 mmol)
Y%iﬁ?l%%%\l-m-chIorbutyl-suIphonyl)-4-methyl-ani|ine are stirred together

iy mg (6.43 mmol) potassium-tert.-butoxide in 50 ml DMF 5 for 16
ChlnsChiNoQ . (#1@12€he reaction mixture is poured into water and

e ith. ethyl te. The_c J ighas ied over
Msa:)ég%%géga}% ate aﬂgge%zporated (ﬁ%@iﬁ 9 ?E?eﬂ residl%?giﬁirﬁed by
Rehadnea®g@afsilicarcsilleefrsliciuapthpsietiwliacetptaethil acetate = 3:2).

Yield: 850 mg (76 %) 10 C11H14CINO2S (259.75) Mass spectrum:

(M+H)+ = 260/262 (chlorine isotope) Rf value: 0.27 (silica gel; petroleum
Exterfetiy acetate = 4:1) (c)

3-chloro-4-(1,1-dioxo-(1,21thiazinan-2-V[)-benzoic acid 15 250 mg (0.96

mmol) 3-chloro-4-(1,1-dioxo-[1,2]thiazinan-2-yl)-toluene are suspended in

3 N hibeeniinstvRAnABISEZe-BeyneanaiBeesrify -4-(1,1-
digg@ﬂﬁ%g%g&dﬁ%p&@gg,m@ol) sodium hydroxide. The reaction
mixture

(a) 2-chioro—N-{é-chIorbutvi—suinhonvi)-4~methvi-aniline

'%.30 mi (10.7 mmol) 2-chloro-4-methyl-aniline are placed in 30 mi of pyridine,
combined with 2.67 g (10.5 mmol) 75%m 4-chlorobutyl-sulphonic acid chloride
and stirred for 16 hours at ambient temperature. The reaction mixture is poured
into water and extracied with ethyl acetate. The combined organic phases are
washed with 8-molar hydrochloric acid, dried over sodium suiphate and
evaporated down i. vac.. The residue is purified by chromatography on silica gel
(eluting gradient: petroleum etherfethyl acetate = 9:1 -> 7:3).

Yield: 1.27 g (40 %)

C11H15C1NO,S (296.21)

Mass spectrum: (M+H)" = 296/2098/300 (chlorine isotope)

R value: 0.42 (silica gel; petroleum ether/ethyl acetate = 4:1)
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is refluxed for 4 hours. After cooling to ambient temperature sodium
thiosulphate is added to decolorise the mixture which is then extracted
with 20 ethyl acetate. The combinedi@@anic phases are dried over
sodium sulphate and evaporated down i. vac.. The residue is purified by
chromatography on silica gel (eluant: dichloromethane/methanol = 19:1).
Yield: 50 mg (18 %) CIIH12CINOA4S (289.74) 25 Mass spectrum: (M+H)+
=290/292 Rt value: 2.50 min (d) 3-chloro-N-f(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyll-4-
(b{1,1-Giedetd-24thidzdimmd B iteaziamid8-Bb Bhepaced analogously to
I r 5C -4s(1,2-dipxo-[1 2¥hiazinan. 2:yl)-henzoic. acid
R B e A e RS e R 48 2
stiMMaOg ST with SR2sequEh4 Burifivali protas prepalativbutbitie BPRTm! DMF
ield: 34 9 2 404S (497.40) Mass_spectrum: (M+H)' =
o GG O G e et AN e T b
exipei¢s-witbrothyHavetaimidhzot@nirBcthethexjeqhadeb (@rd diexbodér
: ' -2-y1)-3- - id 0 N /HCI thyl
S G T S s TN e SR
chromatography on silica gel (sluant: petroleum ether/ethy! acetate = 3:2).
Yield: 850 mg (76 %)
C11H14CING,S (258.75)

Mass spectrum:  (M+H)" = 260/262 (chlorine isotope)

Ryvalue: 0.27 (silica gel; petroleum ether/ethy! acetate = 4:1)

{c)  3-chioro-4-(1,1-dioxc-{1.2lthiazinan-2-v}-benzoic acid

250 mg (0.96 mmol) 3-chioro-4-(1,1-dioxo-{1,2}thiazinan-2-yl)-toluene are
suspended in 10 mi of water and combined with 456 mg (2.89 mmol) potassium
permanganate and 39 mg (0.98 mmol) sodium hydroxide. The reaction mixiure
is refluxed for 4 hours. After cooling to ambient temperature sodium
thiosulphate is added to decolorise the mixture which is then extracted with
ethyl acetate. The combined organic phases are dried over sodium suiphate
and evaporated down i. vac.. The residue is purified by chromatography on
silica gel (eluant: dichloromethane/methanol = 18:1).

Yieid: 50 mg (18 %)

C11H32CINO4S (289.74)

Mass spectrum:  (M+H)" = 290/282

R value; 2.50 min

(d)  3-chioro-N-[{1R)-1-(b-chloro-1H-benzimidazol-2-vl)-2-methoxy-ethyij-4-
{1.1-dioxo-{1.2}thiazinan-2-yl}-benzamide

Prepared analogously to Exampie 1f from 3-chloro-4-(1,2-dioxo-[1,2}thiazinan-
2-yl»-benzoic acid, (1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-
ethylamine, TBTU and NMM in DMF with subsequent purification by preparative
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15 Prepared analogously to Example 83a from methyl
4-amino-3-methyl-benzoate and 5-chloropentyl-sulphonic acid chloride in
pyridine. Yield: 43 % C14H20CIN04S £333.83) Mass spectrum: (M+H) + =
334/336 (chlorine isotope) 20 R1 value: 0.72 (silica gel; petroleum
ether/ethyl acetate = 7:3) (b) methyl 4-(1
1-dioxo-rl.21thiazepan-2-yl)-3-methyl-benzoate Prepared analogously to
Example 83b from methyl 4-(5-chloropentyl-sulphonyl-
HE{R0)-3-methyl-benzoate and potassium-tert.-butoxide in DMF. 25 Yield:
vz £ 34AHI9NOAS (297.37) Mass spectrum: (M+H)- = 298 Rt value:
0.30 (silica gel; petroleum ether/ethyl acetate = 4:1) -162- (c) 4-(1
Cardimkd=f$4Dufitd204R72-y1)-3-methyl-benzoic acid Prepared analogously
ML xaiBele A9d fropumethyld-(1dAioxestSiiasapane isotope)
2-yl)-3-methyl-benzoate and lithium hydroxide in a solvent mixture of
RoéaéisindiS§ Bianol. Yield: 60 %(r) C13H17N04S (283.34) Mass
spectrum: (M+H) + = 284 Rt value: 2.60 min 10 (d)
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyll-4-(1,1-dioxo-
g pan-2-yi)-3-methyl-benzamide Prepared analogously to
Example If from 4-(1,2-dioxo-[1,2]thiazepan-2-yl)-3- methyl-benzoic acid,
(I R)-1-(5-chloro-iH-benzimidazol-2-yl)-2-methoxy 15 ethylamine, TSTU
RN P DR RS TR BRI by - S A 11 -cioo-

[1,2}ithiazepan-2-yi)-3-methyl-benzamide

|
O
0 /Q/
_N
?}) By ﬁ L _
U H ’

(a)  methyl 4-(5-chloropentyi-sulphonyl-amino}-3-methyl-benzoate

Prepared analogously to Example 83a from methyl 4-amino-3-methyl-benzoate

and 5-chioropentyl-sulphonic acid chioride in pyridine.

Yield: 43 %
C14H20CINDO,4S (333.83)
Mass spectrum:  (M+H)” = 334/336 (chiorine isotope)

Ry value: 0.72 (silica gel; petroleum ether/ethyl acetate = 7:3)

(by  methyl 4-(1,1-dioxo-{1.2}thiazepan-2-y)-3-methyi-benzoate

Prepared analogously to Example 83b from methyl 4-(S-chloropentyl-sulphonyi-

amino-3-methyl-benzoate and potassium-tert.-butoxide in DMF.
Yield: 19 %

C14H1oNO4S (297.37)

Mass spectrum:  (M+H)" = 208

R, vaiue: 0.30 (silica ge!; petroleum ether/ethyl acetate = 4:1)
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chromatography on silica gel. Yield: 75 % C23H27C1N404S (491.00)
Mass spectrum: (M+H) + = 491/493 (chlorine isotope) 20 Rt value: 2.60
min -163- Example 89 3-chloro-N-[(1'§£1 -(5-chloro-1
H-benzimidazol-2-yl)-ethyl]-4-([1,2]oxazinan-2-yi)- benzamide 0 ~o cl 209
mg (0.50 mmol) 3-chloro-N-[(IS)-1-(5-chloro-1 H-benzimidazol-2-yl)-ethyl]-
4-(3,6-dihydro-[1,2]oxazin-2-yl)-benzamide together with 100 mg 10%
palladium 1o charcoal in 5 ml of ethyl acetate for 7 minutes are
hydrogenated at amblent temperature at 5 bar under a hydrogen
(chtmobpAckioked tdthigggran-2u AP eR&TIf@Els evaporated

P APV 30 RO SRl WP 2300 98 _
oH20CI2§?9 flg 30) 15 Mass spectrum. M+lﬂ{ 419/451%%3'32993”

2 b@)‘r%m@%t%%?oﬁ@ \%IGé‘t@H@ @1‘%’&’6@? ﬁeﬁ‘o‘t@ flitﬂ’éﬁé’ﬂ%/%té@*ﬁeaﬂd

etﬁa},gp Example 90 20
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-(5-

- Yiglh-§9 Boxazepan-4-yl)-benzamide 0 0N HH /\ Cl of

CiaH17NO4S (283.34)
Mass spectrum:  (M+H)" =284
R value: 2.60 min

(dy  N-[(1R»1-(5-chloro-1H-benzimidazol-2-vi}-2-methoxy-ethyll-4-(1,1-dioxo-
i1.2lthiazepan-2-vi}-3-methyl-benzamide

Prepared analogously to Example 1f from 4-(1,2-dioxo-[1,2]thiazepan-2-yl)-3-
methyl-benzoic acid, (1R)-1-(5-chloro-1H-benzimidazol-2-yi}-2-methoxy-
ethylamine, TBTU and NMM in DMF with subsequent purification by
chromatography on silica gel.

Yield: 75 %
ng’Hg'[CINqu;S (491 0{})
Mass spectrum: (M+H)" = 491/493 (chlorine isotope)

R value: 2.60 min



10

15

20

25

E

25 (a) ethyl3-(2-benzyloxy-ethoxy)-propionate -164- 8.53 ml (60.0 mmol)
benzyloxy-ethanol are combined with 13 mg (0.57 mmol) sodium in 40 mi
THF, then when it has dissolved 5.95 g3 {54.7 mmol) ethyl acrylate are
added under an argon atmosphere and stirred for 20 hours at ambient
temperature. After neutralising with 0.6 ml 1-molar hydrochloric acid 5 the
reaction mixture is evaporated down i. vac., the residue is taken up in sat.
sodiym chloride solution and extracted with ethyl acetate. The combined
ases are washed with sat. sodium chloride solution, dried over
sodium sulphate and evaporated down i. vac.. The residue is purified by

R e e VR ke

hed2adrmitwalue: 0.48 (silica gel; petroleum ether/ethyl acetate = 4:1) 15 (b)

3-(2-benzyioxy-ethoxy)-propionate are hydrogenated together with 665
mg 10% palladium charcoal in 70 n of egfhanol for 44 minutes at ambient
temperature under a hydrog gsphete ai3 bar. Then the mixture is

suction filtered and the filtratg vachate “doym, vac.. 20 Yield: 2.26 g
spectrum: H)+=163 (c)
ate 25 2.26 g (1379 mmol) ethyl

(94 %) C7H1404 (162:18)Ma
ethyl3-(2-chIoro-etho@g}gopi
3-(2-hydroxy-ethoxy)-propionate are suspended in 5 ml (68.5 mmol)
thionyl chloride and 20 pl (0.27 mmol) DMF are added. The reaction
mixture is refiuxed for 4 hours and then evaporated down i. vac.. The
208 oot £ 18Gunme} Sastiaraitvd Ut Shj HiorbisvipiEepnzimidazol-2-yl)-ethyll-
4-(3 6-dihydro-[1,2loxazin-2-yl}-benzamide together with 100 mg 10% paliadium

charcoal in 5 mi of ethyl acetate for 7 minutes are hydrogenated at ambient

temperature at 5 bar under a hydrogen atmesphere. Then the mixture is suction
filtered, the filirate is evaporated down i. vac. and evaporated again with ether.
Yield: 200 mg (85 %)

CaoHzoClaN4O2 (419.30)

Mass spectrum: (M+H)" = 419/421/423 (chiorine isotope)

R; value: 0.40 (silica gel; petroieum ether/ethyl acetate = 1:1)

Exampie 90

N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyl}-3-methyi-4-(5-oxo-
I1,4loxazepan-4-yl-benzamide

(a)  ethyl 3-(2-benzyloxy-ethoxy)-propionate
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Yield: quant. 30 C7H1303 (180.63) Mass spectrum: (M+H)+ = 181/183
(chlorine isotope) -165- (d) 3-(2-chloro-ethoxy)-propionic acid 2.00 g (11.1
mmol) ethyl 3-(2-chloro-ethoxy)-propitdiate are suspended in 8 ml of
ethanol and 4.96 ml (16.6 mmol) of 8% lithium hydroxide solution are
added. The mixture is stirred for 4 hours at ambient temperature, then
evaporated 5 down i. vac., acidified with 2-molar hydrochloric acid,

o S S T AN A 947 imc
soCEROCI43(D5T198) themabsrmsiidtasitisuived 5. 95158 4chimeing) ethy!
R o S e A e el SR S TR hours 2
anttiismyl tenturedetwich BivF MESHYisising1with OSMeT120RierToR)(fariethyld
e A e NGt T e
sogit ddonti@scblirnoiydietivaittdedihdaitiviea el Msutesdined

orff e BE%QQ%@t%gsﬁ%ﬁgﬁﬁ%@%qu}n?&@o%%e%mmﬁl?l,3&%8'359@'

0XY)-propionic acid-c e In 25 ml THE is added dropwise and the
sogivtiareulishate e ebe valpprisded Sohduis @ambieniasitise famusihdny
| | ' i e 4.
o B R e ey = 40
Yielgipbratan(@vinicompletely i. vac.. The residue is purified by

C&p{z%@g%g“w on silica gel (eluting gradient: petroleum
Mass spectrum:  (M+H)" = 253
R: value: 0.48 (silica gel; petroleum ether/ethy! acetate = 4:1)

(by  ethyl 34(2-hydroxy-ethoxy}-propionate

3.73 g (14.8 mmol) ethyl 3-(2-benzyloxy-ethoxy}-propionate are hydrogenated
together with 665 mg 10% palladium charcoal in 70 ml of ethanol for 44 minutes
at ambient temperature under a hydrogen atmosphere at 3 bar. Then the |
mixture is suction filtered and the filirate is evaporated down i. vac..

Yield: 2.26 g (84 %)

C7H1404 (162.18)

Mass spectrum:  (M+H)" =163

{c)  ethyl 3-(2-chioro-ethoxv}-propionate

2.26 g (13.9 mmol) ethyl 3-(2-hydroxy-ethoxy)-propionate are suspended in 5
mi {68.5 mmol) thionyl chloride and 20 ul (0.27 mmol) DMF are added. The
reaction mixture is refluxed for 4 hours and then evaporated down i. vac.. The
product is further reacted without any more purification.

Yield: guant.

CyH13035 (180.83)

Mass spectrum: (M+HY" = 181/183 (chlorine isotope)
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ether/ethyl acetate = 7:3 -> 6:4). Yield: 1.25 g (41 %) C14H18CINO4
(299.75) 30 Mass spectrum: (M+H)+ = 300/302 (chlorine isotope) Rf
value: 0.15 (silica gel; petroleum etheyégthyl acetate = 7:3) -166- (g)
methyl 3-methyl-4-(5-oxo-[1,4]oxazepan-4-yl)-benzoate 900 mg (3.00
mmol) 4-[3-(2-chloro-ethoxy)-propionyl-amino]-3-methyl-benzoate methyl
are stirred in 40 ml DMF together with 520 mg (4.63 mmol) potassium
tert. butOX|de and 12 m (80 pmol sodium iodide for 3 hours at 60C. After
3 Frbined with water, extracted with
2. gthﬁ'(Weﬁfﬁ@!’ﬁﬂ}jéﬂ@ﬁ@mﬁ%m@ﬁhwpmaslamwlammw in 8 mi

sulphate and evapor ed down resique r|f|e
o AT R OB el LT BHEHEAR L bippeare added.
THA Q)xiields 310 8a0r¢3% 1o ute A lAHBIENCE @f@'&%)‘é/l aissrspaemsumted

KPHBalBt ARG BRI SOOI gl e A (s

etef @ mpancdol sbenapasaiphdtithitmamydeofiteda afandrtapduateof
water and ethanol. Yield: 69 % C13H15NO4 (249.26) Mass spectrum:
dQMIE)EE- 250 20 Rf value: 2.06 min (i) N-[(1 R)-1-(5-chloro-1

Y@@enamgjmm}yl) -2-methoxy-ethyll-3-methyl-4-

%#1 %%% epan-4-yi)-benzamide Prepared analogously to Example
§ ?‘%ﬁ 4-(5-ox0-[1,4]oxazepan-4

Mass spectrum: (M-H) = 151/153 (chlorine isotope)

{e)  3-(2-chioro-ethoxy)-propionic acid-chioride

Prepared analogously to Example 90¢ from 3-{2-chloro-ethoxy)-propionic acid
and thiony! chloride with DMF.

Yield: 91 %

CsHsClo0, (171.02)

{f} methvl 4-[3-(2-chloro-ethoxy)-propionyvl-aminol-3-methyi-benzcate

1.70 g (10.3 mmol) methy! 4-amino-3-methyl-benzoate in 10 ml THF are
combined with 2.84 mi {20.6 mmoi) triethylamine and stirred for 20 minutes af
ambient temperature. Then a solution of 1.78 g (10.4 mmol} 3~(2-chioro-
ethoxy)-propionic acid-chioride in 25 m! THF is added dropwise and the mixture
is stirred for a further 2.5 hours at ambient temperature. Then water is added
and the mixture is extracted with ethyl acetate. The combined organic phases
are dried over sodium suiphate and evaporated down compietely i. vac.. The
residue is purified by chromatography on silica gel (eluting gradient: petroleurn
ether/ethy! acetate = 7:3 -> 6:4).

Yield: 1.25 g (41 %)

C14H1gCINO; (299.75)

Mass spectrum:  (M+H)" = 300/302 (chlorine isotope)

R; value: 0.15 (silica gel; petroleum ether/ethyl acetate = 7.3)
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25 yl)-benzoic acid,
(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethylamine, TBTU and
NMM in DMF with subsequent purificagen by preparative HPLC. Yield: 83
% C23H25CIN404 (456.92) Mass spectrum: (M+H) + = 457/459 (chlorine
isotope) 30 Rt value: 2.23 min Example 91 -167- N-[(1 S)-1-(5-chloro-1

H ben2|m|dazol 2-yl)- ethyl} -4-(4,4- dlmethyl -2- oxo-

HP8 p~J 5 (a)
: s Foy-Smefii-tenzoate
9(597:@:@ ((29)8 mmol) mmk()’ﬂ éhEn*oyathatmyS—memyhpsamatf}-alﬂm@ngedzoate

0 mI so ml mo

RIS Rt 8 R ot D 28 Rt opimed Refgssium

terrﬁbétutexs:letmm Tﬁrrﬂ@(ﬁ@smahmmmmmdmfor@mmm eaoratas
down i,.vac.. The eS|due is further react ithoyt an urifj

e TN ORGSR VN Sl
a@@igtefamaeeo:amtsnm g@adnmmtamevmmm:swimmmumw and

- i b nzoa 7.00 0 (25.0...
e\?naéw%é %22%%5 %(8 met%@% P%l%xy # ure| o%ral;%% %srilca gel
{ elhemro atetare dis seivediathyDeceiar&lE 4t &G and comblned with 6.73 g
vi88:%10 mg (39 %)
CasHi7NO, (263.29)
Mass spectrum:  {(M+H)" = 264

(h)  3-methyl-4-(5-oxo-[1 4loxazepan-4-yl}-benzoic acid

Prepared analogously to Example 39d from methyl 3-methyl-4-(5-oxo-
[1,4loxazepan-4-yi}-benzoate and lithium hydroxide in a solvent mixture of
water and ethanol.

Yield: 69 %

C1aHi5NO, (249.26)

Mass spectrum:  (M+H)" = 250

R value: 2.06 min

(i) N-[{1R}-1-(5-chioro-1H-benzimidazol-2-vi}-2-methoxy-ethvil-3-methyi-4-
{5-ox0-[1.4loxazepan-4-vi}-benzamide

Prepared analogously to Exampie 1f from 3-methyl-4-{5-oxo-[1,4]Joxazepan-4-
yh-benzoic acid, (1R}-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-ethylamine,
TBTU and NMM in DMF with subsequent purification by preparative HPLC.
Yieid: 83 %

CaaHasCINGG 4 (456.82)

Mass spectrum:  (M+H)" = 457/459 (chlorine isotope)

R: value: 2.23 min

Example 91
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mmol) potassium-tert.-butoxide. After stirring for 15 minutes at OC a
solution of 5.72 g (30.0 mmol) p-toluenesulphonic acid in 50 ml THE is
added dropwise. After another 10 mmgires stirring at 0C 300 ml of water
are added, the mixture is neutralised with 1-molar hydrochloric acid and
the THE is removed i. vac.. 25 The residue is extracted with
dichloromethane. The combined organic phases are dried over sodium
sulphate and evaporated down i. vac.. Then the residue is purified by
chromatography on silica gel (eluting gradient: dichloromethane/ethanol =

NI0E0-2(87cBloM el -8 &tk Brid826)- 2LGB-TARBNROBiIR2ER AN -Mass
: spectrum (EM+He)? %% T’hl)?f value 030 (silica gel;
T P A R L

4 (4 - dlmetnyl -Z2-0xo-imidazolidin-I- yl) -3-methyl-benzoic acid 2.70 g (10.3
mmol) methyl 4-(4,4-dimethyl-2-oxo- |m|dazoI|d|n 1-yl)-3-methyl- benzoate
are suspended in 75 mI of methanol and ¢ombined with a solutlon of 1.68

hours at ambient tempetaturd

aqueous 1o residue igndil i Ay

hydrochloric acid and tbejsreciitate obtained is suction filtered, washed

with water and dried. Yield: 2.30 g (90%) C13H16N203 (248.28) Mass

spectrum: (M+H) + = 249 15 Rf value: 0.50 (silica gel;

dichloromethane/methanol = 9:1) (d) N-((1
(a§5)-1-eagqhbgr@-ﬂ:}—-l;beindimﬁihzblz%m rethyAbBiviathgilds - 3-methyl-benzoate

i0 an 2 nzamlde P
5 40 A2 T o i R br e S A S SRR n 100
mSTH:l&‘%mﬂw&aﬁﬁhﬁmnmwmézaﬂ)&mwm&@mmo-z methyl-propan-1-of in
25 mi THF is added dropwise. The mixture is stirred for 2 hours at ambient

temperature and then evaporated down I. vac.. The residue is further reacted
without any more purification.

Yield: 8.40 g (quant.)

C14H20N20, {280.32)

Mass spectrum:  (M-H) =279

R: value: 0.20 (silica gel; dichioromethane/ethanol = 19:1)

(by  methvl 4-{4 4-dimethyl-2-oxo-imidazolidin-1-yi)}-3-methyl-benzoate

7.00 g (25.0 mmol) methyl 4-(3-[1 ,1-dimethy!—z-hyde‘oxy-ethy!}-ureidc}-3—methy&-
benzoate are dissolved in 400 mi THF at 0°C and combined with 6.73 g (60.0
mmol) potassium-tert.-butoxide. After stirring for 15 minutes at 0°C a solution of

5.72 g {30.0 mmol) p-toluenesulphonic acid in 50 mi THF is added dropwise.
After another 10 minutes stirring at 0°C 300 mi of water are added, the mixture
is heutralised with 1-molar hydrochioric acid and the THF is removed i. vac..
The residue is extracted with dichloromethane. The combined organic phases
are dried over sodium sulphate and evaporated down i. vac.. Then the residue
is purified by chromatography on sifica gel (eluting gradient:
dichloromethane/ethanol = 100:0 -> 97:3).

Yield: 2.50 g (38 %)
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TBTU and DIPEA in THE and purification of the residue by
chromatography on silica gel. Yield: 59 % C22H24C1N502 (425.91) 25
Mass spectrum: (M+H)+ = 426/428 {dl@i8rine isotope) Rf value: 0.40
(silica gel; dichloromethane/methanol = 9:1) The following compound is
prepared analogously: No. structural formula Yield mass peak(s) Rf value
Name 169 92 (M+H)~ =0.45 0" 29% 456/458 (silica gel, HN.JH G

C([lt!)l Nn %E%{%ZHSOH H isotope) 9:1) N-[(1 R)-1-(5-chloro-1
4-08nZimid&az61-2-y1)-2-methoxy-ethyl]-4-(4,4-

Méismestpgbﬁwno imigizolidin-1 -yix26%thyl-benzamide Example 93

A B hvepeipane - 10

OvaO|IdIn 3-yi)-benzamide ty~N 0 cI (a)

2 Ao 100y r(met}smaﬂm» Q-mfwmgtbwiaﬁafm{muam@dm—z tepsmethyl-
beﬁ%’é{fgf‘aﬁ%ﬁ%%éﬁ"{ﬁ PRI UAPLATLSHERLRAWHIN LB stion of

1.68 g (30.0 mmol) potassium hydroxide in 10 mi of water. It is stirred for 3
hours at ambient temperature and then evaporated down i. vac.. The aqueous
residue is diluted with water, acidified with 1-molar hydrochioric acid and the
precipitate obtained is suction filtered, washed with water and dried.

Yield: 2.30 g (30%)

CiaH1eN20; (248.28)

Mass spectrum:  (M+H)' = 249

R value: 0.50 (silica gel; dichloromethane/methano! = 9:1)

(d)  N-J{1S)»1-(5-chloro-1H-benzimidazol-2-vii-ethvil-3-methvi-4-
([1.3loxazepan-2-on-3-vi}-benzamide

Prepared anaiogously to Example 1f from 4-(4,4-dimethyl-2-oxo-imidazolidin-1-
yh-3-methyl-benzoic acid, (1S}1-(5-chloro-1H-benzimidazol-2-yh-ethylamine,
TBTU and DIPEA in THF and purification of the residue by chromatography on

silica gel.
Yield: 59 %
CaoHasCINGO, (425.91)
Mass spectrum: (M+H)" = 426/428 {chlorine isciope)

Rs value: 0.40 (silica gel; dichloromethane/methanol = 8:1)

The following compound is prepared analogously:

No. | structural formula Yield mass peak({s) | Ry value

Name
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The combined organic phases are washed with water and sat. sodium
chloride solution, dried over sodium sulphate and evaporated down i.
vac.. 15 Yield: 5.20-g (96 %) C10H1]1%5\I20 (210.66) Mass spectrum:
(M+H)' = 211/213 (chlorine isotope) Rf value: 0.27 (silica gel;
dichloromethane/methanol = 19:1) 20 (b)
3-chloro-4-(2-hydroxv-1-methyl-ethylamino)-benzoic acid 5.20 g (24.7
mmol) 3-chloro-4-(2-hydroxy-I-methyl-ethylamino)-benzonitrile are

gafluxed for 6 hours i in 50 ml of OfiC. hydro Q}Qr;ggcid with stigring. Then

the :170- mixturg is aporated own i. vac|, made basic with conc.

am onlai@dq gnextracte with, ethyl pgeites dfter ac dggp@gowf

the aqueo @ic cid the mixture is extractedwith ethyl

aceta hases are iRith watpF&lgd2HsOH
sodi Iorlde solutlon dried gver 5 sodiunissidiiate and ¢vapprated

do %).CloH12CINO3 (229.66) Mass

spec¢tum Lk b-crdgRI2B3- (fé‘r@lﬁﬁ:t@@@@&e%ﬁ va@:ﬁe%twijw-gm

dichloromethane/methanol

3-chiskgat E‘?’h%/(ﬂ’é?&m%ﬁyfigghtlﬁﬁi)ﬁﬁ %IE%S’&‘I%Z@WG (21.8 mmol)

3-chioro-4-(2-hydroxy-I-methyl-ethylamino)-benzoic acid are stirred for 16
hours in 100 ml sat. ethanolic hydrochloric acid at ambient temperature

vaporated down i. vac.. The residue is combined with 15 water
and conc. ammonia solution and extracted with ethyl acetate. The

combined or anlc hases are washed WI er.and sat. s d|u chlaride
SRR S DIPTSR TR AR i A 070
olesigN@nis prYiiedrekiematography on silica gel (eluant:

dichloromethane [.methanol

N
'’y
ﬁ\ dli{ N@'o
i ]
N H
c

(a)  3-chloro-4-{2-hydroxy-1-methyl-ethviamino)-benzonitrile

4.00g (25.7 mmol) 3-chloro-4-flucro-benzonitrile are heated to 60°C in 20 mi
DMSO with 8.00 g (106.5 mmol) 2-amino-1-propanol with stirring for 2 hours.
Then the reaction mixture is poured info water and extracied with ethyl acetate.
The combined organic phases are washed with water and sat. sodium chioride
solution, dried over sodium sulphate and evaporated down i. vac..

Yield: 5.20 g (96 %)

C1oH11CIN2O (210.66)

Mass spectrum:  (M+H)" = 291/213 (chiorine isotope)

R¢ value: 0.27 (silica gel; dichloromethane/methanol = 19:1)

(b)  3-chlore-4-(2-hydroxy-1-methyl-ethvlamino)-benzoic acid

5.20 g (24.7 mmol) 3-chloro-4-(2-hydroxy-1-methyl-sthylamino)-benzonitrile are

refiuxed for 6 hours in 50 mi of conc. hydrochloric acid with stirring. Then the
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=50:1). 20 Yield: 3.40 g (61 %) C12H16CINO3 (257.71) Mass spectrum:
(M+H)' = 258/260 (chlorine isotope) Rf value: 0.34 (silica gel;
dichloromethane/methanol = 19:1) 267) ethyl
3-chloro-4-(4-methyl-2-oxo-oxazolidin-3-yi)-benzoate 0.50 g (1.94 mmol) -
ethyl 3 -chloro-4-(2-hydroxy-1-methyl-ethylamino)-benzoate are placed in
30 ml THE together with 0.22 g (2.20 mmol) triethylamine and 1.10 mi

_(2.08 mmol) 20% phosgene solution in toluene js added with stirring at
i H@i&?t@ﬂﬁ@%r@wm&%@%@i 85'fort hEaRG: ABIRAE Solution
andesRpeaueyiBe H1eR Adatabaiesisarnechane traidyiedstpregionith

another 10 minutes. ' The mixture is thep evaporated down i. vac.

aceihfitb G IMTHIE S frERbsd e d R HHR ik a D oI R R Riganic

ph&@seaniespaseeawimashes witd watesadidml éhtsiie sadivprehiagdeover
solution, dried over sodium sujphate and evaporated down |I. vac.. Yield:

SO\R JUEDBES FLBRMBRINGSH (9897 1) Wiftass spectrum: (M+H) + =
Yie?846286 gofderme isotope) Rf value: 0.71 (silica gel;

ich e e/methanol =19:1) (e)
01%&@&8}:¢22§é [-2-ox0-oxazolidin-3-vi)-benzoic acid 0.90 g (3.17
Magwrsppethyin3-chlokd-#{4-methyl 230Ke30d@znbdineIsyljcdnenzoate 1o are

tirred in 50 ml of methanol with | 1-mol lithi
R VR AT O A B o A R them

evaporated down to 20 ml i. vac., acidified with conc. hydrochloric acid
nd St o aceae, The combinid aranicRbasge are
5.0ang €/BpaTated ) ohiGruat Fhydrbesidueiayirpialisatipbeaditeacid
aredis%tprélde’rtgz? 58 %%SPSC %ir?q (f)'g %?%‘at. ethanolic hydrochloric acid at ambient

temperature and then evaporated down L. vac.. The residue is combined with

water and conc. ammonia solution and exiracted with ethyl acetate. The
combined organic phases are washed with water and sat. sodium chloride
solution, dried over sodium sulphate and evaporated down i. vac.. The residue
is purified by chromatography on silica gel (eluant: dichioromethane / methanol
= 50:1).

Yield: 3.40 g (61 %)

C12H1GCIN03 (25771)
Mass spectrum:  (M+H)" = 258/260 {chiorine isotope)
Rs value: 0.34 {silica gel; dichloromethane/methanol = 19:1)

(@)  sthyl 3-chioro-4-{4-methvl-2-oxo-oxazolidin-3-vi-benzoate

0.50 g (1.94 mmol) ethyl 3 -chioro-4-(2-hydroxy-1-methyi-ethylamino)-benzoate
are placed in 30 mi THF together with 0.22 g (2.20 mmol) triethylamine and
1.10 mi (2.08 mmol) 20% phosgene solution in toluene is added with stirmng at
ambient temperature. The mixture is stirred for 1 hour at ambient temperature,
then 1 mi of water is added and the mixture is stirred for another 10 minutes.
The mixture is then evaporated down i. vac., combined with water and extracted

with ethyl acetate. The combined organic phases are washed with water and
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Yield: 0.45 g (56 %) C11H10CINO4 (255.65) Mass spectrum: (M+H)+ =
256/258 (chlorine isotope) Rf value: 0.26 (silica gel,
dichloromethane/methanol = 9:1) 2Q @371 _
3-chloro-N-t(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyll-4-(4-methyl-2-
oxo-oxazolid in-3-vi)-benzamide Prepared analogously to Example If from
3-chloro-(4-methyl-2-oxo-oxazolidin- 3-yi)-benzoic acid,
(1S)-1-(5-chloro-IH-benzimidazol-2-yi)-ethylamine, TBTU 25 and DIPEA
s@h. PRiuREpgiftaseiBpthdried e ppeditmstdphaiaeod evarmmiasd down
i Qxide. Yield: 45 % C20H13C12N403 (433.29) Mass spectrum: (M+H) + =
433/435/437 (chlorine isotope) 3o Rf value: 0.65 (silica gel;
Yigidil8r6thetti#hémhethanol = 9:1) The following compounds were
ngﬁgmq(gp gggy:lﬂy: -172- No. structural formula Yield mass peak(s) Rf
value or Rt Name 94 1: (M+H)' = 0.60 o N" 18% 463/465/467 (silica gel, |
Mass specitiphionin®iEHRCI2 /CR38H2EB Gy Toel FeieRmIo-N-[(1
RRalde-6Maresilidd bR ZiidREe Myl inte /e xR b 41 {4-
methyl-2-oxo-oxazolid in-3-yl)-benzamide 102 (M+H)+ = 0.20 N" 18%
443/445 (silica gel, p
(e}  3-chloro-4-(4-methyl-2-oxo-oxazolidin-3-yl}-benzoic acid

0.90 g (3.17 mmol) ethyl 3-chloro-4-(4-methyl-2-oxo-oxazolidin-3-yl}-benzoate
are stirred for 1 hour in 50 mt of methanol with 10 mi 1-molar aqueous fithium
hydroxide solution at ambient temperature. The mixture is then evaporated
down to 20 mi i. vac., acidified with conc. hydrochioric acid and extracted with
ethyl acetate. The combined organic phases are washed with sat. sodium
chioride solution, dried over sodium sulphate and evaporated down i. vac.. The
residue is crystallised from a littie diethy! ether and suction filtered.

Yield: 0.45 g (56 %)

C14H410CINQ4 (255.65) _

Mass spectrum: (M+H)" = 256/258 {chlorine isotope}

R; value: 0.26 (silica gel; dichloromethane/methanol = 9:1)

() 3-chioro-N-[{1.8)-1-{5-chioro-1H-benzimidazol-2-vl)-ethvll-4-(4-methyi-2-

oxo-oxazolidin-3-vi»-benzamide

Prepared analogously to Example 1f from 3-chioro-(4-methyl-2-oxo-oxazolidin-
3-yl}-benzoic acid, (18)-1-{5-chioro-1H-benzimidazol-2-yi}-ethylamine, TBTU
and DIPEA in THF and purification of the residue by chromatography on

aluminium oxide.

Yield: 45 %
CaoH18ClaN4O3 (433.28)
Mass spectrum:  (M+H)" = 433/435/437 (chlorine isotope)

R: value: 0.65 (silica gel; dichloromethane/methano! = 9:1)

The foliowing compounds were prepared analogously:



" (chlorine CH2CI2 /CH3O0H isotope) 19:1) N-[(1 R)-1 -(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
((4S)-4-methyl-2-oxo-oxazolid n-3-yl)tpenzamide 103 >: (M+H)' = 0.30 o
H 9.4% 477/479/481 (silica gel, N (/~\ CI (chlorine CH2CI2 /CH30H
isotope) 19:1) 3-chloro-N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4- (4, 4-d imethyl-2-o0x0-oxazo lid i
n-3-yl)-be nzamid e 104 | Z: (M+H)4 =0.80 0 o N 13% 443/445 (silica
gel, Jk I N H/\ p (chlorine CH2CI2 /CH30OH isotope) 19:1) N-[(1

No.R)-1steeritarat ¥dhiengimidazpizeyd)-2-methaxgewiidanethr:Ardide or R,
R)-4-methyl-2-oxo-oxazo-Hd-+h-3-y-h)-be-nza-m-i-d-e-173- Ng.-structural
formifdRAeld mass peak(s) Rf value or Rt Name 105 (M+H)' = 0.65 0 o
" 18% 477/479/481 (silica gel,|Q."H I H" (chloyi 12CI2 /CH30H

| 94 isotope) 19:1) O3-c ro-N-[(1 R)¢2-(5-chiorc ?Lm?—g?i 0.60
H'be”{i\\z'”ﬁgﬂf i2-methoxy:elyi-4- | 4634651467 | (silica gel,
N
o\/”,\ 1 H C : {chiorine CHyCl, /CH;0H
isotope) 19:1)
3-chioro-N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-(4-
methyl-2-oxo-oxazolidin-3-yl}-benzamide
102 | 5 (M+H)" = 0.20
. o L‘,
NN 18% 4431445 {silica gel,
c L {(chlorine CH,Clz /CH;OH
isotope) 19:1}
N-[(1R)~1-{5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethyli]-3-methyl-4-
{{(4Sy-4-methyl-2-oxo-oxazolidin-3-yi)-benzamide
103 ! pR {(M+H) = 0.30
o J/Y
NN 9.4% 477/473/481 {silica gel,
()JLNH ﬁc& N
0\’% 5 (chlorine CHoClp /{CHOH
isotope) 19:1)
3-chioro-N-{{ 1 R}-1-(5-chioro-1H-benzimidazol-2-yi}-2-methoxy-ethylj-4-
(4,4-dimethyi-2-oxo-oxazolidin-3-yh-benzamide
104 | R (M+H)" = 0.80
o ‘
o N’(f’N 13% 443445 (silica gel,
o] {chiorine CH.Cl, /CH.CH
.
isotope} 19:1)
N-[{1R)-1-(5-chioro-1H-benzimidazol-2-yl -2-methoxy-ethyi}-3-methyi-4-
((4R)-4-methyl-2-oxo-oxazolidin-3-yl-benzamide




((4R)-4-ethyl-2-ox0-oxazolid in-3-yl)-benzamide Example 95
N-[1-(5-chioro-1
H-benzimidazol-2-yi)-1-phenyl-methyi¥3-methyl-4-(morpholin-3- 5
on-4-yl)-benzamide 0 a/PiHcl 00 (a)
M-(2-amino-4-chioro-phenyl)-N-Boc-phenyl-glycinamide and N' (2- 10
amino-5-chioro-phenyl)-N-Boc-phenyl-glycinamide Prepared analogously
to Example 47a from N-Bac-phenyl-glycine, 4-chioro-1,2-

No phdrstssetissifRrartidCC in THEield: qUERSTBRAK D th|eﬁwxsaiue or Ry

reg W@rs CT9HZ2Z2CIN303 (375.85) 15 Mass spectrum: (M+H)+ =

5

10

15

376/378 (chlorine isotope) Rf value: 0.41 (silica gel;

1053I|chloromethane/eti;1anol 19:1)5tb) N-acetyl¢f44ghioro-1 0.65

-ben2|m|daij. 2 B-1-phenyl-methyl amine 3.65 g (9.71 mmol) of the

mlxture ob are dissalges in 8 mi4rplG9ldd4 acid dsitica gel,

refl JXQHJ holirs w Hging. The reactid [xture is evapq dﬁF

i. vachand the residue IS purified by chromatgﬁrgé?)m fon silica @ﬁ%@ ﬁ%ﬂﬁﬁ
gragient: Bichioromethane/ethahol = 100:0 SiQddeYield: 1.34 946 %) 5
C16H14CIN30 (299 76) Mass spectrum: (MiH)+ = 300/302 (chlorine

isotoﬁtaf)hi‘?f@/ﬁlh@'i Bro-{Siiqyer %ﬁ%‘ﬁéfﬂ‘éﬁlﬁ%%/%ﬁ&‘@émi@ﬂ@yf}4'
1- (“ poalilhenzimidazalandinl phsnyiweihydrmine 10 1.34 g (4.47

m N acetyl-I-(5-chloro-1H-henzimidazol-2-yl)-1-phenyl- methylamine

in 9 mI of ethanol are combined with 18 ml of conc. hydrochlorlc
Example 95

N-[1-(5-chioro-1H-benzimidazol-2-yl)-1-phenyl-methyll-3-methyl-4-(morpholin-3-

on-4-yl}-benzamide

{(a) N-(2-amino-4-chloro-phenyi}-N-Boc-phenvi-glycinamide and N-(2-
amino-5-chioro-phenyi-N-Boc-phenyi-glycinamide
Prepared analogously to Example 47a from N-Boc-phenyi-glycine, 4-chioro-1,2-

phenylenediamine and DCC in THF.

Yield: quant. mixture of the two regioisomers

C1oH22CIN3 O3 {(375.85) .

Mass spectrum:  (M+H)" = 376/378 (chiorine isotope)
Ry value: 0.41 (silica gel; dichloromethane/ethanol = 19:1)

(b)  N-acetvi-1-(5-chioro-1H-benzimidazol-2-yl}-1-phenyi-methylamine

3.65 g (9.71 mmol) of the mixture obtained in 85a are dissoived in 8 ml acetic
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acid and heated to 50C for 2 days. The reaction mixture is evaporated
down i. vac. and twice taken up in ethanol and evaporated down again.
Yield: 1.26 g (96 %) 15 C14H12CIN3 +HCI (294.18 / 257.72) Mass
spectrum: (M+H)' = 2581260 (chlorine isotope) (d)
N-11-(5-chloro-IH-benzimidazol-2-yl)-1-phenyl-methyll-3-methyl-4- (m o rp
h olin-3-0n-4-vi)-b e n zamid e 20 Prepared analogously to Example 1

ffrom 3-meth I 4- ( holin-3-on-4-yi)- henzoic acid,
IR SRWRS aa&%mtwtffﬁ%hﬂhﬁﬁﬁ&m.w%w g¥pporated

d@\#ﬁEaAuacTuﬁj;z mél%ﬁa% i§§ﬁHﬁ§@W@@(}aFﬁWﬁ%éﬁ@§@@l%lutmg
M+H)+ =.475/477 (chloripe isotgpe) Rf value: 0.68 (silica ge
9&?&&?&%‘8{?{8 ﬁ:ﬁﬂﬁp clI’ﬁ )’Iﬂﬁrgwm g@r%pound is prepared
Yaavatogaudsy { doYStructural formula Yield mass peak(s) Rf value or Rt

Name ctural formula Yield mass peak(s) Rf value or Rt
Cﬂéméqgar\%%%f 0.51 (silicagel; JI"Hia 12% 437/439 CH2CI2 /
Maibanglediehiarine (#94) isotope) WGB3 (L F{ohioisaiope)

hvg?é]ﬁﬂg}jj ?%O HZE%%? @{aﬂi%r%trr%alhan %Qxanofmorg q?'

{¢)  1-{5-chioro-1H-benzimidazol-2-vi}-1-phenvi-methyiamine

1.34 g (4.47 mmol) N-acetyl-1~(5-chioro-1H-benzimidazol-2-yi)-1-phenyi-
methylamine in 9 mi of ethanol are combined with 18 m! of conc. hydrochloric
acid and heated to 50°C for 2 days. The reaction mixdure is evaporated down i.
vac. and twice taken up in ethanol and evaporated down again.

Yield: 1.26 g (96 %)

C1aH12CINg * HCI (204,18 / 257.72)

Mass spectrum:  (M+H)" = 258/260 (chlorine isotope)

(dy  N-1-{5-chioro-1H-benzimidazol-2-vi}-1-phenyl-methvil-3-methyi-4-

{moroholin-3-on-4-vil-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-vi)-
benzoic acid, 1-{5-chioro-1H-benzimidazol-2-yi}-1-phenyl-methviamine, TBTU
and DIPEA in THF.

Yield: 88 %

CosHzaCIN.O; (474.94)

Mass spectrum:  (M+H)" = 475/477 {chiorine isotope)

Re value: 0.68 (silica gel; dichloromethane/ethanol = 8:1)

The foliowing compound is prepared anaiogously:

No. structural formula Yield mass peak{s} | R¢value orR;

Name




140 (M+H)+ = 0.60 (silica gel, 12.9% 455/457 CH2CI2/C2H5(r)FI
(chlorine 9:1) isotope) N-[1 -(5-chloro-1
H-benzimidazol-2-yl)-3-methyl-butyf]-BZfethyl-4- (morpho
lin-3-on-4-yi)-benza mice Example 96 N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-propyl]-3-methyl-4-(morpholin-3-on- 5

4- yi) benzamide NN rrNoo (a)

N1

™ =amMino=% henyt?= \-A-IBU(,- IE]iH %}-' icacid I '
No 10‘ %ja%"nnorgoc (‘j}rgo phyen\> %egg%z-(Bo:-amlr?gJBuﬁﬁg ac?dmagr;%(?% o R,

Prerﬂmﬂanalogously to Example 47a from (2S)-2-(Boc-amino)-butyric

H- A4 .ehla

aeith-4—ehloro-1;2 pllﬁ;llylcllcu mineandBCCinTHE-Yield 8§ ?‘R(/l
31 ass

108 xture of the two Gioisomerd ¥176 - C15HMEN303 (327.¢
spgctrym: )+=328/330 (¢hlorine isotope) Rf value: 0.63| (Sillicagst;
dichlg neletiadl=-20:1)18%) (1 | 437/439 Gl / ethanol
S)-N -1-(5-chloro-1H-benzimidazol-2-yl}-prppylgmine Prepare%2
analogously to Example 47b fram the mixtufe obtained in 95a pRd:agetic
acid and purification of the resigiue by chroma¥§§PRShy on silica gel. Yield:

94 9V~[ 1-(1 8)-(5-chioro-1H-benzimidazol-2-yi)}-2-cyano-ethyll-3-methyl-4-
(morpholiin-3-on-4-yl}-benzamide

’54-0 Z: (M+H}+ — Q.GO
L (silica gel,
g 89 457
(\,@Q)L T e | 29% 455/ CH,Clo/CoHsOH
o {chlorine
9:1)
isotope)
N-[1-(5-chloro-1H-benzimidazol-2-yi)}-3-methyl-butyl}-3-methyi-4-
{morpholin-3-on-4-yi}-benzamide
Example 96

N-[(1S)-1-{5-chloro-1H-benzimidazol-2-yl)-propyil-3-methyi-4-(morpholin-3-on-

5 4-yir-benzamide

(a)  N'42-amino-4-chioro-phenvi-(25}-2-(Boc-amino)-butyric acid amide and
10 N-{2-amino-5-chloro-pheny-{2 S¥-2-(Boc-amino)-butyric acid amide

Prepared analogously to Example 47a from (25)-2-(Boc-amino)-butyric acid, 4-

chioro-1,2-phenvienediamine and BCC in THF.

Yield: 89 % mixture of the fwo regiocisomers
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C15H20CIN302 (309.79) 1o Mass spectrum: (M+H)+ = 310/312 (chlorine
isotope) Rfvalue: 0.63 (silica gel; dichloromethane/ethanol = 19:1) (c)
(1S)- (5-chIoro-lH-benzimidazol-2-yl)r§z63henyl-methylamine Prepared
analogously to Example 75c from (1 S)-N-Boc-1-(5-chloro-1 H 15
benzimidazol-2-yl)-propylamine and trifluoroacetic acid in
dichloromethane. Yield: quant. 010H12C1N3 * 2 CF3000H (437.72 /
209.68) Mass spectrum: (M+H)+ = 210/212 (chlorine isotope) 20 (d) N-[N

Csﬁdz@f-‘ﬁ%r&i_ﬂ%énzimidazol 2-vl)-propyll-3-methyl-4-(morpholin-
Mg néﬁ;é/%}nﬁﬁ‘ﬂ Ml eyPrepared aajoge eH ik BRI o

orpholin-3-on-4-yi)- benzoic acid,

Ryyaue: @@ﬁl&@%@@brﬁﬁhﬁ@mﬁmﬂw{@bﬂaﬂﬁ|ﬁé,9r'B)Tu and DIPEA in
THF. 25 Yield: 17 % C22H23CINQOS3 (426.90) Mass spectrum: (M+H) +
=427/429 (chlorlne |sotope) Rf value O 45 (S|I|ca geI

(bdlichlbFSimiBerbi: Hy-homriniges

Pr@&%&%ﬁ&@@@ﬂgﬁg% @aﬂ&@%‘% f%ﬁ#iﬁeﬂﬁlﬁtﬁﬂé%%ﬁb@lrﬁ%’é'&ﬁd
orf Rt-177- Name 107 (M+H)"= 0.15 0 4.0% 465/467 (silica gel, N

aqeioripid @P@@Wif@ﬁmfmgdﬁﬁ@y@ By sluarpsieniiey on Slhca gef
vigrpesgigidazol-2-yl)-1-(1 H-pyrazoi-3-yl)-methyl}-3-methyi-

C1sH2eCIN3 0 (309.79)
Mass spectrum:  (M+H)" = 310/312 (chiorine isotope)

PPerbt

Rr value: 0.83 (siiica gel; dichioromethane/sthanol = 18:1)

(¢)  (18)»1-{5-chloro-1H-benzimidazol-2-yi}-1-phenvi-methyiamine

Prepared analogously to Example 75¢ from (1S)-N-Boc-1-{(5-chloro-1H-

benzimidazol-2-yi)-propylamine and trifluoroacetic acid in dichloromethane.

Yield: quant.
C1oH12CIN3 * 2 CF3CO0H (437.72 / 209.68)
Mass spectrum:  (M+H)" = 210/212 (chiorine isotope)

(d)  A-I{18)-1-(5-chioro-1H-benzimidazol-2-vi}-propyll-3-methyi-4-(morpholin-
3-on-4-viy-benzamide

| Prepared analogously to Example 1f from 3-methyi-4-(morpholin-3-on-4-yi}-

benzoic acid, (1S)»1 -(S-Chioré-1 H-benzimidazol-2-yl}-propylamine, TBTU and
DIPEA in THF.

Yield: 17 % |
CooHoaCliNGO4 (426.90)
Mass spectrum:  (M+H)" = 427/429 (chiorine isotope)

Rs value: 0.45 (silica gel; dichloromethane/ethanol = 9:1)

The following compounds were prepared analogously:

No. structural formuia Yield mass peak{s} | Rsvalue orR,




4-(morpholin-3-on-4-yl)-benzamide 141 | I: (M-H)" = 0.54 0 62% 519/521
(silica gel, ofN (chlorine CH2CI2 /CZH50H xN 1/" N/ Cl O - isotope) 9:1)
N-[(1 R)-1-(5-chloro-1 -177 -
H-benzimidazoi-2-yl)-2-benzyloxY-ethyl]-3-methyl-4- (morpholi
n-3-on-4-yi)-benzamide 149 0y 1: (M-H) = 0.55 N H N/ ¢ 54% 453/455

H-

henzimid 2.

n-4

(silica gel, 0 J (chlorine CH2CI2 /C2H50H isotope) 9:1) N-[3-(5-chloro-1

| 3B n za mid e -178- Example 106 N-[(1 R)-1-(5-chioro-1

4|
an
eth
C1

isatope)

penzimidazol-2-yl)-2-metho -_ethyl}-B-gJ 4- .
107'(morpholin-3-on%:‘i(qlh)‘-benza mige 50 O I\%ﬁ)ﬁ}_li—') (@) ethyl

12-chloro-eghof,)-acetvi-aminp):3-fluorotb Prepared, ...
aI% 0 EXarfiple 46a fror}rgb( -chlorc-%%%—?acetylchi)rﬁiﬁgcig%{hd
yla=

O] 3 . "o
3 CIFNO4 (303.71) Mass spectrum: _I\!/ISJE}I%Qpé)BOMBOG

0.15

o-3-flu§r nZoate with TEA in{@itiingeld: 44 9% CH,Cl, /CHzOH

(gm?rine

4-{morpholin-3-on-4-y{}-benzamide

N-[1-{5-chloro-1H-benzimidazol-2-yl)-1-(1H-pyrazol-3-yi-methyl}-3-methyi-

141 F/@ ¥ (M-H) = 0.54
6 O 62% 518/521 (silica gel,
o H’(\F” {chicrine CHoCly /CoHsOH |
o isotope) | 2:1)
N-[(1R}1-(5-chioro-1H-benzimidazol-2-yl)-2-benzyloxy-ethyl}-3-methyi-4-
(morpholin-3-on-4-yl)-benzamide
149 o Q, 2 (M-H) = 0.55
/N g
HOLN J;jk N ﬁ{}u 54% 453/455 (silica gel,
o | (chlorine CH,Cly /CoHsOH
isotope) a:1)

(morpholin-3-on-4-yl)-benzamide

N-[3-(5-chioro-1H-benzimidazol-2-yl-tetrahydrofuran-3-ylj-3-methyi-4-
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Rf value: 0.29 (silica gel; dichloromethane) 15 (b)
4-(2-carboxymethoxy-ethylamino)-3-fluoro-benzoic acid 580 mg (1.91
mmol) ethyl 4-[(2-chloro-ethoxy)-acety@mino]-3-fluoro-benzoate in 6 ml
dioxane are combined with 3.82 ml (7.64 mmol) 2-molar potassium
hydroxide solution and 2 ml of water. Then the mixture is heated to 70C
for 2 h, 20 then diluted with water and acidified with 6-molar hydrochloric
acid. After the addition of dichloromethane the precipitate formed is

Exameie HiMéred and dried in the drying cupboard at 50C. Yield: 390 mg

(79 %) C11H12FNO5 (257.22) 25 Mass spectrum: (M+H) + = 258 R1
value: 0.66 (reversed phase RP-8; methanol/5% NaCl solution = 6:2) (c)
d

NEHR AR pndif-Reorimifiemdraib-2caethonas b S s ey
{n?}?%%%%mﬁy@%ﬁmm 4-(2-carboxymethoxy-ethylamino)-

uoro-henzoic acid and thionylcharide in dichloromethane with DME
Yield: quant. C11HgCIFNOS3 (257.65) 5 (d) N-f(1 R)-1-(5-ehloro-1
H-benzimidazol-2-yi)-2-methoxy-ethyll-3-flupro-4-
(morpholin-3-on-4-yl)-benzamide Preparecganalogously to Example 41 d
from 3-fluoro-4-(morpholin-3-on-4-v{j- bepzoic acid-chloride and (1
R)-1-(5-chloro-1H-benzimidaz > - 1o ethylamine with TEA
in THF. Yield: 47 % C21H2dCIFNI404i(444,86
= 447/449 (chlorine igoto H

O F
o

(a) ethvl 4-[(2-chloro-ethoxy)-acetvi-aminol-3-fluoro-benzoate
Prepared analogously {o Example 46a from (Z-chloro-ethoxy)-acetyichioride
and ethyt 4-amino-3-fluoro-benzoate with TEA in THF.

Yield: 44 %-
C13H4sCIENG, (303.71)
Mass spectrum:  (M+H)" = 304/306 (chlorine isotope)

R¢ value: 0.29 (silica gel; dichloromethane)

{(b) 4-{2-carboxymethoxy-ethviamino}-3-fluoro-benzoic acid

580 mg (1.821 mmol) ethyi 4-[(2-chioro-ethoxy)-acetyl-aminol}-3-fiucro-benzoate
in 6 m! dioxane are combined with 3.82 mi (7.64 mmol} Z-molar potassium
hydroxide solution and 2 mi of water. Then the mixiure is heated to 70°C for 2 b,
then diluted with water and acidified with 6-molar hydrochioric acid. After the
addition of dichioromethane the precipitate formed is suction filtered and dried
in the drying cupboard at 50°C.

Yield: 390 mg (79 %)

C11H12FNO5 (257.22)

Mass spectrum:  (M+H)” = 258

Ry value: 0.66 (reversed phase RP-8; methanol/5% NaCli solution = 6:4)

(¢}  3-fluoro-4-{morpholin-3-on-4-yl)-benzoic acid-chioride
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Rf value: 0.40 (silica gel; dichloromethane/ethanol = 9:1) 15 Example 109
N-[1-(5-ehloro-1 H-benzimidazol-2-yi)-1-(pyrid in-3-yl)-methyl]-3-methyl-4-
(morpholin-3-on-4-yi)-benzamide 204440 N-N HH CI O~O cH3 (a)
N42-amino-4-chioro-phenyl}-2-(Boc-amino)-2-(pvridin-3-yl)-acetic acid
amide and N' (2-amino-5-ehloro-phenyl)-2-(Boc-amino)-2-(pvridin-3-yl)- 25
acetic acid amide 1.00 g (3.96 mmol) N-Boc-amino-2-(pvridin-3-yi)-acetic
acid are placed together with 0.59 g (4.16 mmol) .
Preperisreriapnunlyldadeiamipe 511@(’f@f@d’ﬁﬂ"‘?ﬂfﬁm&ﬁm??@%ﬁﬂﬁm@mmo)’
. | %.PPRA.: 0.1 ithE mol)
e o or s 1
Yiedt apwisisht temperature stirred and then evaporated down completely 1.
. IS} {s purified by chromatography on silica gel (eluting
Cﬂ\g@% fﬁi\%h:ﬁ%'c %géﬁethane / ethanol = 10:0 -> 9:1). 5 Yield: 1.32 g (88 %)
mixture of the two regioisomers C18H21C1N403 (376.84) Mass

(d)spe%ﬁﬂmk@fifﬂéléﬁow{{’ulgéﬁmﬁ{i&)@éé@@ﬁh&%%%oeﬁ%@%g%4-

dichforomethané7ethanolr =9:1) 10 (b

N-BHRAmMRN Ko fHe n2PREREHES -yI)-1-(pvridin-3-yl)-methvlamine
Pr«%@% l%éraﬁleaew% BRI 1R s-the RiodusipbRINBBIBA-4-y)-
xample

benzoic acid-chioride and (1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-
ethylamine with TEA in THF.

Yield: 47 %
CoqHooCIFN4O4 (446.86)
Mass spectrum:  (M+H)" = 447/449 (chiorine isotope}

R value: 0.40 (silica gel; dichloromethane/ethano! = 8:1)

Exampie 109

N-[1-(5-chloro-1H-benzimidazoi-2-yl)-1-(pyridin-3-yl}-methyl]-3-methyl-4-

(morpholin-3-on-4-yi)-benzamide

(a) '{2-amino-4-chloro-phenyl)-2-{Boc-amino}-2-(pyridin-3-vl}-acetic acid

amide and N-(2-aming-5-chioro-phenvl-2-{Boc-aming -2-(pyridin-3-yi}-

acetic acid amide

1.00 g (3.96 mmotl) N-Boc-amino-2-(pyridin-3-yi}-acetic acid are placed together
with 0.58 g (4.16 mmol) 4-chloro-1,2-phenylenediamine at 0°C in 20 m| THF
and 2.92 mi (4.96 mmol) 50% PPA solution in ethyt acetate and 1.24 ml ( 8.92
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111 a and acetic acid. Yield: 81 % C18H19C1N402(358.82) 15 Mass

spectrum: (M+H) + = 359/361 (chlorine isotope) Rf value: 0.51 (silica gel;

dichloromethane/ethanol = 9:1) (c) 1{g¢chloro-1

H-benzimidazol-2-yl)-I-(pvridin-3-vf)-methvlamine Prepared analogously

to Example | g from N-Boc-1-(5-chloro-1 H-benzimidazol- 20

2-yi)-1-(pyridin-3-yl)-methylamine and trifluoroacetic acid in

dicf’jl_{ ethang. Yield: 66 % C13H11C1N4 (253).71@_'Mas_s spectrum:

R 2 268 845K P SHETBRA RO AR SbSE (fcgure s stired for 5

h dichnmsne teanssettarobtirid) @R (Men evaporated down completely i. vac..
N-fl-(5- hlo_ro-lH-benzimidazol-2-yigé%)‘-ﬁg&vridin_-3-y|)-methyl_i-3-meth,yl-4-

TRETETIFHS 15 RUSTPA-BX AT ARS Pre¥irdahastnsgrasient

diEhampiethiesy 3tmetay =41@royshelin.3-on-4-yi)- benzoic acid and
1-(5-chlqro-JH-benzimidazol-2-yi)-1-(pvridin-3-yi) 30 methylamine with

Y'?éﬂﬁ%%c? @é%?ﬁ? MEyEe Q(’izél : @ﬁé’%e@%%%@@msos (475.93) -181

CMasOsReClUBY.g/gaH)' = 476/478 (chlorine isotope) Rf value: 0.31 (silica

el, dichloromethape/ethanol = 9: le 110 5 M-[1-(5-chloro-1
M SR ol oD ety by ERIe e
Riwetbgt-4-40dgiinaige-disHor)rhetizanayddeaNol = 9:1)

{b)  N-Boc-1-{5-chloro-1H-benzimidazol-2-vi)-1{pyridin-3-y}-methyviamine

Prepared analogously to Example 47b from the product obtained in Example

111a and acetic acid.

Yield: 81 %
C1sH19CINSG, (358.82)
Mass spectrum:  (M+H)" = 358/361 (chlorine isotope)

Ry value: 0.51 (silica gel; dichioromethane/sthanol = 8:1)

{c)  1-{5-chloro-1H-benzimidazol-2-yi}-1-(pyridin-3-vl}-methylamine

Prepared analogously to Example 1g from N-Bog-1-(5-chloro-1H-benzimidazol-
2-y§)—1-(pyﬁdin-S-yi)—methyiamine and trifluoroacetic acid in dichicromethane.
Yield: 66 %

CaaH11CINg (258.71)

Mass spectrum:  (M+H)" = 258/261 (chiorine isotope)

R: value: 0.62 (silica gel; dichloromethane/ethanol = 9:1)

(dy  N-1-(5-chioro-1H-benzimidazol-2-yi}-1-(pyridin-3-vi}-methvll-3-methvi-4-

{morpholin-3-on-4-vl-benzamide

Prepared analogously o Example 1f from 3-methyl-4-(morpholin-3-on-4-yi)-
benzoic acid and 1-{5-chioro-1H-benzimidazol-2-y!)-1-(pyridin-3-yi}-
methylamine with TBTU and DIPEA in THF.

Yield: 84 %

CosHopCINEO; (475.93)
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~N 0 o0,~0 cH, 10 (a) methyl
ethoxycarbonyl-methoxvimino-(1-methyl-pyrazol-3-yl)-acetate 5.00 g
(20.7 mmol) ethoxycarbonyl-methoxyirgipo-(pyrazol-3-yl)-acetic acid are
placed in 20 ml DMF together with 5.73 g (41.5 mmol) potassium
carbonate at ambient temperature, stirred until the development of gas
has ended, then 2.58 15 ml (41.5 mmol) of methyl iodide are added and
the mixture is stirred for 2 h at 50C. After evaporation of the reaction

MapausrRertusm: the (B4R is conbfE AR GRENgHaciaRf hcetate, the
RPVARILC @.%E&iﬁc‘éﬁjél?gi&ﬂi@_ﬂ%@fhgﬁéﬁé@% ofagngsium sulphate and
evaporated down completely i. vac.. The residue is purified by
chromatography on silica gel (eluting gradient: petroleum ether / 20 ethyl
E%ﬂﬁv@ 7480:20 -> 65:35). Yield: 2.61 g (26 %) in admixture with
regioisomers C11H15N3C5 (269.25) Mass spectrum: (M+H)' = 270 Rf
value: 0.25 (silica gel; petroleum ether/ethyl acetate = 1:1) 25 (b) methyl
@ﬁ@%@ﬂmHMQM@Q&:zwwm%mﬁgrﬁgwmgl)-m@{hws-
e hoxycarbon)(]l-methoxylmlno-(l-methyl-pyrazol-3 -182- yl)-acetate are
mejavbgctiaesan/lso 3P oreaRENFAMEE g 5% palladium charcoal for 16
: ' rogen atmosphere. Then
mixture is suction filtered and the filtrate is evaporated down completely i.
vac.. 5 Yield: 1.90 g (quant.), slightly conta&vﬁnated C7H11N302 (169.18)

/ \
N
o P
/@/kgzif /N
N Cl
o -
O\/go_ CHa

(a)  methvl ethoxycarbonyl-methoxvimino-{1-methyl-pyrazol-3-vi}-acetate

5..00 g (20.7 mmol) ethoxycarbonyl-methoxyimino-(pyrazol-3-yl}-acetic acid are
placed in 20 mt DMF together with 5.73 ¢ (41.5 mmol) potassium carbonate at
ambient temperature, stirred until the development of gas has endéd, then 2.58
mi (41.5 mmol) of methyl iodide are added and the mixture is stirred for 2 h at
50°C. After evaporation of the reaction mixture i. vac. the residue is combined
with water and ethyl acetate, the organic phase is washed with water, dried over
magnesium sulphate and evaporated down completely i. vac.. The residue is
purified by chromatography on silica gel (eluting gradient: petroleum ether /
ethyl acetate = 80:20 -> 65:35).

Yield: 2.61 g (26 %) in admixture with regioisomers

C11H15N305 (269.25)

Mass spectrum:  (M+H)" =270

Ry value: 0.25 (silica gel; petroleum ether/ethyl acetate = 1:1)

(b)  methyl 2-amino-2-(1-methyi-pvrazol-3-vi}-acetate

2.61 g (2.69 mmol) methyl ethoxycarbonyl-methoxyimino-{1-methyl-pyrazoi-3-
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Prepared analog

Mass spectrum: (M+H)" = 170 Rf value: 0.30 (silica gel;
dichloromethane/ethanol = 9:1) 10 (c) methyl
N-Boc-2-amino-2-(1-methyl-pyrazol-3jy@)-acetate Prepared analogously to
Example 1d from methyl 2-amino-2-(1-methyl-pyrazol- 3-yl)-acetate and
di-tert. butyl pyrocarbonate with TEA in dichioromethane. Yield: 81 %
C12H19N304 (269.30) 15 Mass spectrum: (M+H) + = 270 (d)
N-Boc-2-amino-2-(1-methyl-pvrazol-3-vl)-acetic acid 1.16 gsg4.31 mmol)
YiiRaRyR1e-BER rdrmarnater MdRymbrbeHianghwilatadd o torAlladieare
B WihLE: mbat wakesrand HarslmbbsnaianlBhiyaragdi dinddghere.

solution are added. After stirring at ambient temperature for 2 h the
TheRiife PisisoREEIRMAEERL 2trehssIiTals ConiBrria AR er,
cditprese@ndybe filtrate is adjusted to pH Swith potassium hydrogen
Y%lislﬁhate solution. After total evaporation i. vac. the residue is treated with

iorom etk R SO CARIRIOINGiRHon filtered and the filtrate is

cevaperaiecidewerompletely i. 25 vac.. Yield: 0.92 g (84 %)
C11H17N304 (255,27 ss spectrym: (M+H)' = 256 Rf value: 0.15 (silica
VgSE SRR etal ol = 5280 (&) (
RNARanimee4 giiter getharylloPoiRethamirel2itdt mathyl-pyrazol-3-yl)-
acetic acid amide and N' (2-amino-5-chloro-phenyl)-2-(Boc-amino)-2-(1
-183- methyl-pvrazol-3-yi)-acetic acid amide Prepared analogously to
(cExampletiivl NS NrRive 2 drhinme th{l-oeetel-ByviizebSatd-acetic acid

A ared tnaiogataly 1 EREMAE G W ety P2 ¥ nino-2-(1-methyl-pyrazol-

3-yl)-acetate and di-tert. butyl pyrocarbonate with TEA in dichloromethane.
Yield: 8:1 %

CioH1oNaO4 (269.30)

Mass spectrum: {(M+H)" =270

{dy  N-Boc-2-amino-2-{1-methvl-pvrazol-3-vl)-acetic acid

1.16 g {(4.31 mmol) methyl N-Boc-2-amino-2-{ 1«methyi-pyrazoE-S-yl}-acetate in
16 mi THF are combined with 10 mi of water and 10 mi of 1-motar fithium
hydroxide solution are added. After stirring at ambient temperature for 2 h the
mixiure is evaporated down i. vac., the residue is combinad with water, filtered
and the filirate is adjusted to pH 5with potassium hydrogen suiphate solution.
After total evaporation i. vac. the residue is treated with dichioromethane and a
little ethanol, suction filtered and the filtrate is evaporated down completely .
vac..

Yield: 0.82.g (84 %)

CisH47N3 04 (255.27)

Mass spectrum:  (M+H)" = 256

Ry value: 0.15 (silica gel; dichloromethane/ethanol = 8:2)

(e}  N'A{2-aming-4-chioro-phenvyl-2-{Boc-amino}-2-(1-methvi-pyrazoi-3-yi)-

acetic acid amide and N-(2-amino-5-chioro-phenvi-2-(Boc-aming)-2-(1-
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acetate and NMM in dichioromethane. 5 Yield: 55 % mixture of the two
regioisomers C17H22CIN503(379.84) Rf value: 0.61 (silica gel;
dichloromethane/ethanol = 9:1) (f) _ 483 .
N-Boc-1-(5-chloro-1H-benzimidazol-2-yl)-1-(1-methyl-pvrazol-3-yi)- 10
methylamine Prepared analogously to Example 47b from the product
obtained in Example 112e and acetic acid. Yield: 81 % C17H20CIN502
(361. 83) 15 Mass spectrum (M+H) = 36233364 (chlorine isotope) Rf value:

e B9 A SYWE&%%%M e A R

Prepared analogously to Example 1g from
PN ﬁé&@ﬁ@i&@%aﬁ%ﬁm@h&t{pﬂ@z%ﬁwiene&amme with PPA in ethy!

atdeRetUHRVIARR I iOnmRtyéamine and trifluoroacetic acid in
dichloromethane. Yield: 77 % C12H12C1N5 (261.71) Mass spectrum:
ViR 3544 nixbus/ SR N e MGHTRIISEBPES S5 Rf value: 0.30 (silica gel;

a@q@ ol/conc. ammonia solution = 9:1:0.1) (h)
Cﬁllﬁrl?LL%S chgig}o 1H- l?é@ﬁmlmldazol 2- y; -(1- methyl pvrazol-3-yi)-methyli-3-

Rigaiyra 0 (Bliearsalaiiciaramarlant etadietéparél analogously to
Example If from 3-methyl-4-(morpholin-3-on-4-yl)- benzoic acid and

1-(5- h 1H b - -3-
( -C |oro _ elmldazol .J" nll s hy!I pe/{%zol :%h)(/? D@Fea?

methylamine
Prepared analogously to Example 47b from the product obtained in Example

112e and acetic acid.

Yield: 81 %
C17H20CINO, (361.83)
Mass spectrum:  (M+H)" = 362/364 {chiorine isotope)

R; vaiue: 0.60 {silica ge!; dichioromethanefethanol = 91}

(g) 1-(5-chioro-1H-benzimidazol-2-yi)-1-{1 -methyi-pyrazol-3-vil-methviamine

Prepared analogously to Example 1g from N-Boc-1-(5-chioro-1H-benzimidazol-
2-yi)-1-{1-methyl-pyrazol-3-yl}-methylamine and triflucroacetic acid in
dichloromethane.

Yield: 77 %

C12H42CiNs (261.71)

Mass spectrum:  {M-NH3+H)" = 245/247 (chiorine isotops)

Ry value: 0.30 (silica gel; dichioromethane/ethanol/conc. ammonia solution =
9:1:0.1)

(h)  N-[1-(5-chioro-1H-benzimidazol-2-vi}-1-(1-methyl-pyrazol-3-vi}-methvli-3-
methyl-4-(morpholin-3-on-4-vi}-benzamide

Prepared analogously to Example 1f from 3-methyl-4-(morpholin-3-on-4-yi}-
benzoic acid and 1-(5-chioro~-1H-benzimidazol-2-yi)-1-(1-methyl-pyrazol-3-yl)-
methytamine with TBTU and DIPEA in THF.
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C24H23CIN6C3 (478.93) Mass spectrum: (M+H) + = 479/481 (chlorine
isotope) Rf value: 0.50 (silica gel; dichloromethane/ethanol = 9:1) 5
Example 111 3-chloro-N-1(1 R)-1-(5- %I&)r_o-l
H-benzimidazol-2-y|)-2-methoxy-ethyﬁ-4-(5- _
methyl-morpholin-3-on-4-yl)-benzamide 10 0 HH Ct O~O CI (a) ethyl
4-(2-(Pert.-butoxycarbonyl-methoxy)-I-methyl-ethylaminol-3-chloro-
benzoate 15 1.12 g (4.35 mmol) ethyl
YBigh@Bd%d-(2-hydroxy-1-methyl-ethylamino)-benzoate are combined in 10
|,D ith Q. 1.78 mmol) 55% sodium hydride dispersion and
C%?@%%\é@?’rﬁr\? %'t%j(rﬁbient temperature. Then 0.67 ml tert.-butyl
Mpesnspacttdte: are Sdddt) and thes hR@#8 1s(shilratthéoisathpther 16 h at
len ure,. T ' ' IS red into water and
R%ﬂ%’i&i%@%éﬁ’ é&ggﬁé%g&ﬁh%zﬁcg&%ﬁé §ﬁg“agl%ﬁphases are washed
with water and sat. sodium chloride solution, dried over sodium sulphate
E%}Qanpp[ated down completely i. vac.. The residue is purified by
chromatography on silica gel (eluting gradient: petroleum ether/ethyl
acetate = 95:5 -> 80:20) Yield: 230 mg (14 %) 25 C18H26CINO5 (371.86)

3-Ma88-SRERY LA Lbé-réﬁrs@%M@éﬂzﬁ%@%-'Q)Q;ﬂpf»}ng){h\éﬁ!ygfeftﬁﬁﬁﬂs-

Y

(silica gel; petroleum ether/ethyl acetate = 7:3) -185- (b) et
meibKivrnenhriiRydreRycabowizastssky)-1-methyl-ethylaminol-

l
a
% :
Jega
N N Ci
G Ci
O

(a) ethvl 4-{2-(ferf.-butoxycarbonvl-methoxy)-1-methvi-ethylaminoc}-3-chioro-

benzoate
1.12 g {4.35 mmol) ethyl 3-chloro-4-(2-hydroxy-1-methyl-ethylamino)}-benzoate
are combined in 10 mi DMF with 0.21 g (4.78 mmoi) 55% sodium hydride
dispersion and stirred for 5 min at ambient temperature. Then 0.67 mi terf.-butyi
bromoacetate are added and the mixture is stirred for a further 16 h at ambient
temperature. Then the reaction mixture is poured into water and extracted with
ethyl acelate. The combined organic phases are washed with water and sat.
sodium chioride solution, dried over sodium sulphate and evaporated down
completely i. vac.. The residue is purified by chromatography on silica gel
(eluting gradient: petroieum ether/ethyl acetate = 95:5 -> 80:20)
Yield: 230 mg (14 %)
C1aHCINOg (371.86)
Mass spectrum: (M+H)" = 372/374 {chlorine isoiope)

Ry value: 0.65 (silica gel; petroleum ether/ethyl acetate = 7.3)
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benzoate Prepared analogously to Example 1 g from ethyl
4-[2-(terf,-butoxycarbonyl-
methoxy)-1-methy|-ethy|amino]-3-ct1cl,§)§ -benzoate and trifluoroacetic acid
in 5 dichloromethane. Yield: 87 % 16CINO5 (315.75) Mass
spectrum: (M+H)+ = 316/318 Rf value: 0.40 (silica gel;
dichioromethane/ethanol = 9:1) 10 (c) ethyl
3-chloro-4-(5-methyl-morpholin-3-on-4::yl)-benzoate Prepared
(ppnalegioyshydhibaaniie(hldivans athphYanietioed 21 -methyl-ethylaminol-
(hydrox carteonyl-methoxy)-l-methyl-ethylamino]-benzoate and thionyl
chloi&&vﬁ%MF in dichioromethane. 15 Yield: 69 % (contaminated)
Pr@ﬂé{%ﬂi%ﬂﬂﬁ@b@gy %Emspisp‘b@ﬁnmn i -{2=( 298 1300 Xgbimtioeyi-

) Rf valu smc |ch|
Lo S s T ey
dicitialogoeisiyne Example 31 b from ethyl 3-chloro-4-(5-methyl-
Yl% g}o{;{n -3-on-4-yl)-benzoate with lithium hydroxide in THE and water.
°% C12H12CINO4 (269.68) 25 Rf value: 0.30 (silica gel;
CdidhjoibiDetfar/Efhanol = 9:1) (e) 3-chloro-N-f(1 R)-1-(5-chloro-1
mb H: ben2|rr¥|dgnzol -2- )E-gm}ethoxy_ q g
(S—mé‘tﬁy morpholin-3-o0h-4-yl)-benzamid e Prepared analogously to
RBxdumeple. M0 i@ gedrdidhisroteethrneigthelire3=d%-130 4-yI)-benzoic
acid and (1R)-1-(5-chloro-1H-benzimidazol-2-yi)-2-methoxy- ethylamine
with TBTU and TEA in DMF.
() ethvl 3-chioro-4-(5-methyl-morpholin-3-on-4-vi)-benzoate

Prepared analogously fo Example 41¢ from ethyl 3-chloro-4-[2-
{hydroxycarbonyi-methoxy)-1-methyl-ethylamincl-benzoate and thiony! chioride
with DMF in dichloromethane,

Yield: 89 % (contaminated)

C14H16CINO, (297.73)

Mass spectrum:  (M+H)" = 208/300 (chlorine isotope)

R¢ vaiue: 0.40 (silica gel; dichloromethane/sthanol = 18:1)

(d)  3-chloro-4-(5-methyl-morpholin-3-on-4-yi)-benzoic acid

Prepared analogously to Example 31b from ethyl 3-chloro-4-(5-methyl-
morpholin-3-on-4-yi}-benzoate with lithium hydroxide in THF and water.
Yieid: 91 %

C12H12CINO,4 (269.68})

R; value: 0.30 (silica gel; dichloromethane/ethanol = 9:1)

(e}  3-chloro-N-[(1R)-1-{5-chloro-1H-benzimidazol-2-y)-2-methoxy-ethvl]-4-

{5-methvi-morpholin-3-on-4-vi}-benzamide

Prepared analogously to Example 1f from 3-chioro-4-(5-methyl-morpholin-3-on-
4-yh-benzoic acid and (1R)-1-(5-chioro-1H-benzimidazol-2-yl)-2-methoxy-
ethylamine with TBTU and TEA in DMF.

Yield: 28 %
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Yield: 28 % -186- C22H22C12N404 (477.34) Mass spectrum: (M-H)" =
475/477/479 (chlorine isotope) Rf value: 0.50 (silica gel;
dichloromethane/ethanol = 9:1) 5 Exgggple 112 3-chloro-N-[(1
S)-I-(5-chloro-1 H-benzimidazol-2-yi)-ethyl)-4-(3-dimethylamino-
pyrrolidin-1-yi)-benzamide O NN H cl 10 ci (a)
3-chloro-4-(3-dimethvlamino-pvrrolidin-I-yl)-benzonitrile 0.75 g (4.82

-chloro-4-fluoro-benzonitrile together with 0.65 ml (0.58 g, 5.06
Cz%&ﬁﬁﬁé@?ﬁ%ﬁm-pyrrolidine in 12 ml DMF are combined with 231
Miakss meeErimmolhBSh6 sodiuns ride Tispersinvahanbies)

temperature with stirrin d under an argon atmosphere. After stirring at
R Xﬁﬁ) n$é%é?%?tﬁgi’gﬁgrﬁﬁ%t?ggﬁi%ﬁﬁﬁhag oured into water
and extracted with ethyl acetate after thorough mixing. The combined

Exorgagic qgases are washed with sat. sodium chloride solution, dried over

ttfin sulphate and evaporated 20 down completely i. vac.. Yield:
1.11 g (92 %) C13H16CIN3 (249.74) Mass spectrum: (M+H)' = 250/252

S e e L

pyPodipavet g@hdlegoarsiigieo Example 13b from 3-chloro-4-(3-dimethylamino-

o)

NJ\(fN
Puegpe¥
¥ N H
/ @ Cl

{a)  3-chioro-4-(3-dimethylamino-pyrrolidin-1-yi)-benzonitrile
0.75 g {(4.82 mmol) 3-chioro-4-fluoro-benzonitrile fogether with 0.65 mi (0.58 g,
5.06 mmol) 3-dimethylaminc-pyrrolidine in 12 ml DMF are combined with 231

mg (5.30 mmol) 55% sodium hydride dispersion at ambient temperature with
stirring and under an argon atmosphere. After stirring at ambient temperature
for 3.5 h the reaction mixture is poured into water and extracted with ethyl
acetate after thorough mixing. The combined organic phases are washed with
sat. sodium chloride solution, dried over magnesium sulphate and evaporated
down compietely i. vac..

Yield: 1.11 g {82 %)

C13H16CIN; (240.74)

Mass spectrum:  (M+H)" = 250/252 (chlorine isotope)

R¢ value: 0.42 (silica gel; petroleum ether/ethyl acetfate = 1:1)

(b) 3-chloro-4-(3-dimethylamino-pyrrolidin-1-vi}-benzoic acid

Prepared analogously to Exampie 13b from 3-chioro-4-(3-dimethylamino-

pyrrolidin-1-yl}-benzonitrile with 10-molar sodium hydroxide solution and
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pyrrolidin-1-yl)-benzonitrile with 10-molar sodium hydroxide solution and
-187- ethanol. Yield: 27 % C13H17CIN202 (268.74) Mass spectrum:
(M+H)+ = 269/271 (chlorine isotope) 181c) 3-chloro-N-f(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-ethylt-4-(3- dimethylamino-pyrroiidin-I -vl)-benzamide
Prepared analogously to Example If from 3-chloro-4-(3-dimethylamino-
pyrrolidin-1-yl)-benzoic acid and (1S)-1-(5-chloro-1H-benzimidazol-2-yl)-
%o ethylamine with TBTU and TEA in DMF. Yield: 74 %, slightly
inated C22H25C12N50 (446.37) Mass spectrum: (M+H)' =
Y/ 2489450 (chlorine isotope) RE value: 0.65 (silica. gel;

dichl th hanol = 8:2 + 0.5% conc. 15 ammonia solution)
C&%&F&gﬁfﬁﬁ? -1-(5-chloro-1
Mdseespritidazol-2-h-ethyl)-4-(pyrapSiaint Jabviotiye) isozwe)

trifluoromethyl benzamide 0 ENNN,NHOl1o0- CF3 (a)

: <1200mew93a9@g%0m T

Prepared analogously to Example 1f from 3-chloro-4~(3-dimethylamino-

pyrrolidin-1-yi)-benzoic acid and (1S}-1-(5-chloro-1H-benzimidazol-2-yl}-
ethylamine with TBTU and TEA in DMF.

Yield: 74 %, slightly contaminated

CooHosClaNsO (446.37)

Mass spectrum:  (M+H)" = 446/448/450 (chiorine isotope}

Re value: 0.85 (silica gel; dichloromethane/methanc! = 8:2 + 0.5% cone.

ammonia solution}

Example 113

N-[(1 S)1-(5-chloro-1H-benzimidazol-2-yl}-ethyll-4-(pyrazolidin-3-on-1-yi}-3-

trifluoromethyi-benzamide

o
H H
N<. NCi
o:/\ji H :
CF,

(a)  4-(pvrazolidin-3-on-1-vi}-3-trifluoromethvi-benzonitrile

1.00 g {5.29 mmol) 4-fluoro-3-iriflucromethyl-benzonitrile are stirred together
with 1.35 g (12.0 mmol) potassium-ferf.-butoxide in 4 ml DMSO at ambient
temperature under an argon atmosphere for 35 min and then 1.00 g {8.16
mmol) pyrazolidin-3-on-hydrochloride in 3 ml DMSO are added. After stirring at

ambient temperature for 68 h the reaction mixture is poured into semisat.
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temperature under an argon atmosphere for 35 min and then 1.00 g (8.16
mmol) pyrazolidin-3-on-hydrochloride in 3 ml DMSO are added. After
stirring at ambient temperature for.68gg the reaction mixture is poured into
semisat. -188- sodium chloride solution and extracted with ethyl acetate.
The combined organic phases are dried over magnesium sulphate and
evaporated down completely i. vac.. Yield: 0.58 g (43 %) 5
C11H8F3N30 (255.20) Mass spectrum; (M+H)+ = 256 Rf value: 0.15

ORI EAO B RN RS LORE: SIS it Sy Binec
ordatiyBReidn Farkyibadfifiiagietn hgpzate agid tasepaEd down
analo ousl¥ to Example 13b from 3-chloro-4-(3-dimethylamino-
i%W—'l-?i‘?—'benzonitrile with 10-molar sodium hydroxide solution and

COHW,%

Y;@@m@ggim %9 % C11H9F3N203 (274.20) 15 Rf value: 0.60 (silica gel;
RFF%'O :g}e&gg /ethanol = 8:2 + 0.5% acetic acid) (c)

Cs -K %W 2(8=Chl6ro-IH-benzimidazol-2-yi)-ethyl)-4-(pyrazoiidin-3-on-1-
Mads 3péftuaremethyAa¢nZamid e=Prepared analogously to Example If from
the 4-(pyrazoiidin-3-on-1-yl)-3- 20 frifluoromethyl-benzoic acid and (1,
RSO HCR SR RS BG4 SO F e

DMF. Yield: 12 %, contaminated C20H17CIF3N502 * 2 CF3COOH

679.88/451.83) Mass sp | lorine isotope) 25
(bRt varIeYERZE HINed BEr AR THHQLEMEIEbENZOICASIY § 506 conc,
Praparah@sobgiionly to Exampie 13b from 3-chloro-4-{3-dimethylamino-
pyrrolidin-1-yi}-benzonitrile with 10-molar sodium hydroxide solution and

ethanol.
Yield: 56 %
CriHoF N2 O5 {(274.20)

R: value: 0.60 {silica gel; dichioromethane/ethanol = 8:2 + 0.5% acetic acid)

(¢)  N-[{15)-1-{5-chioro-1H-benzimidazol-2-vir-ethyll-4-(pvrazolidin-3-on-1-

vi-3-trifluoromethvi-benzamide

Prepared analogously to Example 11 from tﬁe 4-{pyrazoiidin-3-on-1-yi}-3-
trifluoromethyi-benzoic acid and (1S}-1-(5-chioro-1H-benzimidazol-2-yl}-
ethytamine with TBTU and TEA in DMF.

Yield: 12 %, contaminated

CaoH47CIF3N5 O, * 2 CF3COOH (679.88/451.83)

Mass spectrum: (M+H)” = 452/454 (chiorine isotope)

Ry value: 0.58 (silica gel; dichioromethane/methanol = 8:2 + 0.5% conc.

ammonia solution)



-189- Example 127 N-[(1 S)-1
-(7-chloro-imidazo[1,2a]pyridin-2-yl)-3-methyl-butyl]-3-methyl-4-
(morpholin-3-0 n-4-yl)-be nzam ide 5488 N Co oo CH3 (a) (1
S)-N-Boc-1-(7-chloro-imidazo[1,2alpyridin-2-yl)-3-methyl-butylamine 1.68
g (6.37 mmol) Cert.-butyl [1-(2-chloro-acetyl)-3-methyl-butyl]-carbamate in
10 15 ml of methanol are combined with 819 mg (6.37 mmol)
2-amjno-4-chloro pyridine at ambient temperature with stirring and the
E5@595@[?@—1;lefluxed for 3 days. After evaporation i. vac. the residue is
combined with 5% sodium hydrogen carbonate solution and stirred for 20

M, @é&'ﬁ’?ﬁ}é%@emé%%% 12 aﬁP't '51255- ?ii% WSE; dEfpsans. e

100 0 -> 94:6). Yleld 180 mg (8 %) Cr7H24CIN302 (337 85) 20 Mass
spectrum: (M+H)' = 338/340 (chlorine isotope) Rf value: 0.61 (silica gel;
dichioromethane/ethanol = 9:1) (b) (& S)-1-

2alpyridin-2-yl)-3-methyl-butylaminej; Prepared analogously to Example 1g
from (1 S)-N-Boc-1-(7-chloro.

imidazo[1,2a]pyridin-2-y|)-3-
dichioromethane. Yie[d: glfant. —
0 o Cha

(a)  (1S)-N-Boc-1-(7-chloro-imidazol1.2alpyridin-2-vi}-3-methyl-butylamine
1.68 g (8.37 mmol) fert.-butyl [1-(2-chioro-acetyt)-3-methyl-butyl}-carbamate in

15 ml of methanol are combined with 818 mg (8.37 mmol) 2-amino-4-chioro-

pyridine at ambient temperature with stirfing and the mixture is refiuxed for 3
days. After evaporation i. vac. the residue is combined with £% sodium
hydrogen carbonate solution and stirred for 20 h. at ambient temperature. Then
it is extracted with dichioromethane, the combined organic phases are dried
over sodium suiphate and evaporated down compietely i. vac.. The residue is
purified by chromatography on silica gel (eluting gradient:
dichioromethane/ethanol = 100:0 -> 94:6).

Yield: 180 mg (8 %)

 Cy7H24CIN3O; (337.85)

Mass spectrum:  (M+H)" = 338/340 (chlorine isotope)

R; value: 0.61 (silica gel; dichloromethane/ethanol = 8:1)

(by  (13S)1-(7-chioro-imidazof1.2alpvridin-2-vi}-3-methvi-butviamine
Prepared analogously to Example 1g from (18)-N-Boc-1-(7-chloro-

imidazol1,2alpyridin-2-y1}-3-methyl-butylamine with trifluorocacetic acid in
dichloromethane.

Yield: quant.

CpH1sCIN: * 2 CF3CO,H (465.78 1 237.73)
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C121-116C1N3 * 2 CF3CO2H (465.78 / 237.73) -190- Mass spectrum:
(M+H)+ = 238/240 (chlorine isotope) (c) N-f(1
S)-1-(5-chloro-imidazof1,2alpyridin- @3 methyl-butyll-3-methyl-4-
(morpholin-3-0 n-4-yl)-benzam ide 5 repared analogously to Example 1f
from 3-methyl-4-(morpholin-3-on-4-yi)- benzoic acid and
(1S)-1-(5-chloro-imidazo[1,2a]pyridin-2-yl)-3-methyl- butylamine with
TBTU and DIPEA in THE Yield: auant. C24H27C1N403(454.95) to Mass
Masscanentrovm:H)+ Bushias7 (cH@Ei24fidpblornedrasops4 (silica gel;
dichloromethane/ethanol = 9:1) The Examples that follow describe the
preparatlon of some pharmaceutlcal formulatlons WhICh contaln as- actlve

amp%ﬁ ‘g@lﬁ mp@_g,g%@g Bgyﬁébstance pr 10 mI 20 Comosmn

Active substance annitol 50.0 mg water for injections ad 10.0
Pmpaz@qbﬁé@@aﬁww@tﬁ@mwaﬁﬁé@m@mhkb#dn@@sbgm&ﬁwe
b&{ESiPCkAANg e solutionirdleRressHAd I D RTRHHSE N %%@%ﬁample

ready for use for in _ﬁJectlons the 30 %roduct IS ssolved n‘wate

bytveprinepsitie ddhtairig B35 R bf Abtive substance per 2. ml
Yield: quant.

Ca4Hp7CINGO3 (454.95)

Mass spectrum:  (M+H)" = 455/457 (chlorine isotope)

R¢ vaiue: 0.54 (silica gel; dichloromethane/ethanol = 8:1)}

The Examples that follow describe the preparation of some pharmaceutical
formutations which contain as-active substance any desired compound of

general formula |:

Exampie |

Dry ampoule containing 75 mg of active substance per 10 mi

Composition:

Active substance 75.0 mg
Mannito! 50.0 mg
water for injections ad 10.0 m!
Preparation:

Active substance and mannitol are dissolved in water. After packaging the
solution is freeze-dried. To produce the solution ready for use for injections, the
product is dissolved in water.

Example Il

Dry ampoule containing 35 mg of active substance per 2 mi



-191- 5 NOT FURNISHED UPON FILING -192- Example IV Tablet
containing 350 mg of active substance 5 Composition: (1) Active
substance 350.0 mg (2) Lactose 136. 4mg 10 (3) Maize starch 80.0 mg
(4) Polyvinylpyrrolidone 30.0 mg (5) Magnesium stearate 4.0 mg 600.0
mg 15 Preparation: (1), (2) and (3) are mixed together and granulated
with an agueous solution of (4). (5) is added to the dried granulated
material. From this mixture tablets are pressed, biplanar, faceted on both
sides and with a dividing notch on one side. Diameter of the tablets: 12
mm. 20 Example V Capsules containing 50 mg of active substance
Composition: 25 (1) Active substance 50.0 mg (2) Dried maize starch
58.0 mg (3) Powdered lactose 50.0 mg (4) Magnesium stearate 2.0 mg

NOT FURNISHED UPON FILING
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30 160.0 mg Preparation: (1) is triturated with (3). This trituration is added
to the mixture of (2) and (4) with vigorous mixing. 35 -193- This powder
mixture is packed into size 3 hard gelatine capsules in a capsule filling
machine. Example VI 5 Capsules containing 350 mg of active substance
Composition: (1) Active substance 350.00 mg 10 (2) Dried maize starch
46.0 mg (3) Powdered lactose 30.0 mg (4) Magnesium stearate 4.0 mg
430.0 mg 15 Preparation: (1) is triturated with (3). This trituration is added
to the mixture of (2) and (4) with vigorous mixing. This powder mixture is
packed into size 0 hard gelatine capsules in a capsule 20 filling machine.
Example VII Suppositories containing 100 mg of active substance 251
fory contains: Active substance 100.0 mg Polyethyleneglycol

Ex
Tafuol 501 2090 e, Blvaiyenesiysl (. W. 6000) 460.0 mg

lyethylenesorbitan monostearate 840.0 mg

Composition:
(1) Active substance 350.0 mg
(2) Lactose 136.0 mg
(3) Maize starch 80.0 mg
{4) Polyvinyipyrrolidone 30.0 mg
{5) Magnesium stearate 4.0 mg
600.0 mg
Preparation:

(1), (2) and (3) are mixed together and granulated with an aqueous solution of
(4). (5) is added to the dried granulated material. From this mixture tablets are
pressed, biplanar, faceted on both sides and with a dividing notch on one side.
Diameter of the {ablets: 12 mm.

Example V

Capsules containing 50 mg of active substance

Composition:

{1) Active substance 50.0 mg

(2) Dried maize starch 58.0 mg

(3) Powdered laciose 50.0 mg

(4) Magnesium stearate 2.0 mg
160.0 mg

Preparation:

(1) is triturated with {3). This trituration is added to the mixture of (2) and (4}
with vigorous mixing.
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30 2,000.0 mg Preparation: The poiyethyleneglycol is melted together
with polyethylenesorbitan monostearate. At 40C the ground active
substance is homogeneously 35 dig@érsed in the melt. It is cooled to 38C
and poured into slightly chilled suppository moulds. -194- Patent Claims
1. A compound of the formula O R3R4 RZN~B R A 5R (I) wherein A
denotes a group of general formula 10 (R6a~m N (Rea~~N N RebiNu
N,R6b NRsbiN O 0 Rbb O or 0 wherein 15 m denotes the number 1or?2,
ThirewwiRpahder st aFed BiRe HRAEELIR AR N Ryl
filliag Wreshine.atom or a Ci_3-alkyl, hydroxy, amino, C1_3-alkylamino,
di-(Ci_3-alkyl) -195- amino, aminocarbonyl, C1_3-alkylaminocarbonyl,

di- (Cl 3-alkyl)-aminocarbony! or
Example Vi

Capsules containing 350 mg of aclive substance

Composition:

{1) Active substance 350.0 mg

(2) Dried maize starch 46.0 mg

(3) Powdered lactose 30.0 mg

(4) Magnesium stearate 4.0 mg
430.0 mg

Preparation:

(1) is triturated with (3). This trituration is added to the mixture of (2) and (4)
with vigorous mixing.

This powder mixture is packed into size O hard gelatine capsules in a capsule
filling machine.

EXamgée Y

Suppositories containing 100 mg of active substance

1 suppository contains:
Active substance 100.0 mg
Polyethyleneglycol (M.W. 1500) 600.0 mg
Polyethyleneglycol (M.W. 6000) 460.0 mg

Polyethylenesorbitan monostearate _840.0 mg
2,000.0 mg

Preparation:

The polyethylenegiycol is meited together with polyethylenesorbitan
moncstearate. At 40°C the ground active substance is homogeneously
dispersed in the melt. I't is cooled to 38°C and poured into slightly chilled

suppository moulds.
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Cl_3-alkylcarbonylamino group and R6b independently of one another
may be a hydrogen atom, a C1_4-alkyl, 5 C1.4-alkylcarbonyl,
C1_4-alkyloxycarbonyl or C1_3-alkyisti#ftronyl group, with the proviso
that in the above-mentioned substituted 6-membered groups A the
“heteroatoms optionally introduced as substituents are not separated from
another 10 heteroatom by precisely one carbon atom, or a group of
general formula (R6a)m (Rsa) Reganp@ NN O Rsb IR6a (R6a (0) *N,.
\AN,, m 11iX20 x~ix3 x5,N,R6b 15 (R6a) m\ ' ~ N R6bIN, 5j -196-
IReai X10 or wherein 5 m denotes the number 1 or 2, '

1. A compound of the formula
, O R3 R4
R M
I?l B
R5
A
1
R ()
wherein

A denotes a group of general formula

(R%),, , , ,
ﬁ(\ﬂ“ (Rﬁa),rE N K\N

R® N N _sb ' ~S=0 RSB/N%O

b/\n/ R N \\O
Q

wherein
m denofes the number 1 or 2,

R independently of one another denotes a hydrogen, fluorine, chlorine or

bromine atom or a C,_s-alkyl, hydroxy, amino, Cis-alkylamino, di-{(C4.z-atkyl)-



X1 denotes an oxygen atom, -NR 6b_, or sulphonyl group, X2 denotes an
oxygen atom or a -NR 6b group, 10 X3 denotes a methylene, carbonyl or
sulphonyl group, X4 denotes an oxygé&®r sulphur atom, or -NR 6b 15 X5
denotes a carbonyl or sulphonyl group, X10 denotes a sulphinyl or
sulphonyl group and R6a independently of one another denote a
hydrogen fluorine chlorine or 20 bromine atom or a C1_3-alkyl, hydroxy,

C1.3- aﬁ<y amln OI?SI dl-%ﬁ@ﬁgﬁ%w am| Oca%b!gw)gohrﬁnocarbonyl or

@h@éﬂ@&r&a@mﬁy@mm@@m@&dd R6b independently of one another
may be a hydrogen atom, a C1-4-alkyl, C1-4-alkylcarbonyl,

C1 _4-alkoxycarbonyl or C1.3-alkylsulphonyl group, with the 5 proviso that
RY thdebendendyitifmmnksanstitatan a hembydo geoupio m taeC14-alkyl,

o e by D AT SR IS I JNRIRLER A e

mpuiegématiuorine, chlorine or bromine atom, a C1.3-alkyl group wherein

the hydrogen atoms may be wholly or partly replaced by fluorine atoms, a
C2.3-alkenyl, C2.3-alkynyl, nitro, amino, C1_3-alkoxy, a mono-, di- or
trifi!]di‘tﬁrﬁimmy’@@@ﬁpnﬁg Rebgtdas Grmainbpsad firouns, Atitariheteroatoms

BRI TR Sobd Ak B nBSHETRIE S AV HR AU

C2 alken@;IThr C2.3-alkynyl group%? a str r;,%%p é?u)gn oé)c%ranchgﬁc]ip er

10 ciheigigaigrodp pnessaihens dashen at@mscmay be wholly 20 or partly
replaced by fluorine atoms, and which is optionally substituted by a

%

a group of general formula

(R, .

(Rﬁa)m (Rsa)m f<\N
N X\ , X\N)%O

X P e

(Rsa)m (Rﬁa} (RSE)m

C<\N T N’_, X\N

i " j |
15 X2 0 X\/X \XES’N\R&
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nitrile, hydroxy, a C1.5-alkyloxy group wherein the hydrogen atoms may
be wholly or partly replaced by fluorine atoms, an allyloxy, propargyloxy,
benzyloxy, C1-5-alkylcarbonyloxy, C4 18&ikyloxycarbonyloxy,
carboxy-C1.3-alkyl- oxy, C1.5-alkyloxycarbonyl-Cl-3-alkyloxy,
C1.3-alkyloxycarbonylamino, mercapto, 25 C1.3-alkylsulphanyl,
C1.3-alkylsulphinyl, C1.3-alkylsulphonyl, C1.3-alkylcarbonylamino-C1
3-alkylsulphanyl, Cl.3-alky|carbonylat%qi. 0- C1.3-alkylsulphinyl,
C1.3-alkylcarbonylamino-C1.3-alkylsulp gny{,,\parboxy,
C1-3-alkyloxycarbonyl, allyloxycarbonyl, propargyloxycarbonyl,
benzyloxycarbonyl, aminocarkgnyl, C1.3-alkylar®inocarbonyl,
di-(C1.3-alkyl) 30 aminocarbonyl, C3.6-cycloalkyleneiminocarbonyl,
aminosulphonyl, C1.3-alkylaminosulphonyl,
wiliréedlir3-alkyl)-aminosulphonyl, C3.6- cycloalkyleneiminosulphonyl, amino,
C1-3-alkylamino, di-(C1.3-alkyl)-amino, -198- C1.5-alkylcarbonylamino,
C1.3-alkylsulphonylamino, N-(C1.3-alkylsulphonyl)- C1.3-alkyiamino,
C3nbeyaieadkreatbaidamiop 2aminocarbonylamino,
C1.3-alkylaminocarbonylamino, di-(C9.3-alkyl)-aminocarbonylamino, a 4-
to 7- membered cycloalkyleneiminocarbonylamino,
bexZygxyoesbanymmiun atphenyieibooylamine eyigianisino group, a
carboxy, aminocarbonyl, Ci-,-aikylaminocarbonyl, C3.6-cycioalkylamino-
carbonyl, di-(C1_3-alkyl)-aminocarbonyl, C1.4-akoxycarbonyl, C-
cyctSalkylermminesaiponyitorowp, SLONRR emguey, heteroaryl,
phenylcarbonyl-C1 alkyl, phenyl-C1.3-alkyl or heteroaryl- C1_3-alkyl
group which is optionally mono- or polysubstituted in the phenyl or
hetetodeisnaiesynimtiivieniae cetaring or Sutshimeybtposy C1.3-alkyl,
amino, C1.3-alkylamino, di-(C1.3-alkyl)-amino, hydroxy, C1-1-alkyloxy,
mono-, di- or 15 trifluoromethoxy, benzyloxy, carboxy-C1.3-alkyloxy,
CL3-dikytstrycanhonydet blsalkioxytamjrocariiilyl-C13-alkyloxy,
C1.3-alkylaminocarbonyl-

X® denotes a carbonyl or sulphonyl group,

X' denotes a sulphinyl or sulphonyl group and

R® independently of one another denote a hydrogen, fluorine, chlorine or

bromine atom or a Cqs-alkyl, hydroxy, amino, C4-alkylamino, di-(C4.z-alkyl}-

amino, aminocarbonyl, Cis-alkylaminocarbonyl, di-(Cq.s-alkyl)-
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C1.3-alkyloxy, di-(C1.3-alkyl)-aminocarbonyl-C1.3-alkyloxy, a 4- to
7-membered cycloalkyleneiminocarbonyl-C1.3-alkoxy, carboxy,
C1.3-alkyloxycarbonyl or C1.3-alkyioXytarbonylamino group, 20 a 3- to
7-membered cycloalkyl, cycloalkyleneimino, cycioalkyl-C,-3-alkyl or
cycloalkyleneimino-C1.3-alkyl group wherein in the cyclic moiety a -
methylene group may be replaced by an -NH- group optionally

SubSHHIE A Al Ry Sl lalfRiaany gragg or by an oxygen

atom and wherein additionally a ne group adjacent to the -NH-,
-N(C1.3-alkylcarbonyl)- or -N(C1.3-alkyl)- group may be replaced in each

Caﬁiﬁ"%@é&%?ﬁ@%‘tgr&%ﬂ@%&ﬁ{@&é";%”t}j‘e”é%wﬂﬂ;%tﬁ?&ﬁ, a Cy_4-alkyl,

cycloalkyleneimino group as hereinbefore defined wherein two nitrogen
atdms B YepEratpt fronrIKeassIsY piréeisehfiotrulchapybesapas with the

exg%go 3QJR4 denotes a hydrogen atom or a C1.3-alkyl group or -199-
R3 and R4 together with the carbon atom to which they are bound, denote
a C3_7-cycloalkyl group, while one of the methylene groups of the

C3_7-gyplealiod AIQHRMaN Re J6BARGE PR Groddklimino,

acylimino or sulphonylimino group, R5 denotes a hydrogen atom or a

C1.3-dwjetpatpnseradnoaly infedpcetiemfyastiusHstare vot sepaRipgd from
/' IRBIy 26 \NRBst8rodiblh Bytbrecisely one carbon atom,

R' denotes a hydrogen, fluorine, chlorine or bromine atom, a Cq_s-alkyl group
wherein the hydrogen atoms may be wholly or partly replaced by fluorine atoms,
a Cy.z-alkenyl, Ca.z-alkynyl, nitro, amino, C4.;-alkoxy, a mono-, di- or

trifluoromethoxy group,
R? denotes a hydrogen, fluorine, chlorine or bromine atom or a Cq_s-alkyl group,

R? denotes a hydrogen atom, a Co.3-alkenyl or Ca.3-alkynyl group or a straight-
chain or branched C4s-alkyl group wherein the hydrogen atoms may be wholly
or partly replaced by fluorine atoms, and which .is optionally substituted by a
nitrile, hydroxy, a C4.s-alkyloxy group wherein the hydrogen atoms may be
wholly or partly replaced by flucrine atoms, an allyloxy, propargyloxy,
benzyloxy, Cis-alkylcarbonyloxy, Cqs-atkyloxycarbonyloxy, carboxy-Ci.3-alkyl-
oxy, Cis-alkyloxycarbonyl-Cq_3-alkyloxy, Ci.g-alkyloxycarbonylamino, mercapio,
C.z-alkylsulphanyl, C4_s-alkylsulphinyl, C+s-alkylsulphonyl,
C1.s-alkylcarbonylamino-Cy.s-alkylsulphanyl, Cy.s-alkylcarbonylamino-
C+.g-alkylsulphinyl, Cq-g-aikyicarbonyiéminowQ_3-aEkylsulphonyE, carboxy,
C1.z-alkyloxycarbonyl, allyloxycarbonyl, propargyloxycarbonyl,
benzyloxycarbonyl, aminocarbonyl, Cq_s-alkylaminocarbonyl, di-(C4.s-alkyl)-
aminocarbonyi, Css-cycloalkyleneiminocarbonyl, aminosuiphonyi,
Cis~alkylaminosulphonyl, di<(C+.3-alkyl)}-aminosulphonyl, Cs6-

cycloalkyleneiminosuiphonyl, amino, Cs.3-alkylamino, di-(Cs.z-alkyl}-amino,
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wherein 15 n denotes the number | or 2, R7 denotes a hydrogen atom or a
C'_3-alkyl, hydroxy, C1.5-alkyloxycarbonyl, carbexy-C1_3-alkyl,
C1_3-alkyloxycarbonyl-C1.3-alkyl, amigg or C1.3-alkylamino group and
20 R8 independently of one another denote a hydrogen, fluorine, chlorine,
bromine or iodine atom, a C1.3-alkyl group wherein the hydrogen atoms
may be wholly or partly replaced by fluorine atoms, a C2.3-alkenyl or

C2.3-alkynyl, a hydroxy, C1-3-alkoxy, trifluoromethoxy, amino, nitro or
C ARG rEO DERAIRS L riiesa bR RRE AR By A e iy

CRruiRymenioned  kswinhefrssrisomaselintiensisonaashaigrapeeyclic 5-
or 6-membered heteroaryl groufe while -200- the 6-membered heteroaryl

C il BMEIRSBRE IR BN th el Hitro gy e mineeRT RRBamERbér & © 7-
mbeteay lgaoalioastRnaiandaHBerGIam R INaaHY X FSHRBIIHIBERN S,
Ci_3-alkyl, phenyl or phenyl-C1 3-alkyl group, an oxygen or sulphur atom
p*b?%%ﬁﬁwa%ﬂﬁ“&p%ﬂa% 'gﬂr&ﬁi{%a by a C1_3-alkyl, phenyl, amino-
C2.3-alkyl, C1.3-alkylamino-C2.3-alkyl, di-(C1.3-alkyl)-amino-C2.3-alkyl, a
4- to 10 7-membered cycloalkyleneimino-Cl_3-alkyl or phenyl-C1 3-alkyl
s e e A b T
caabomin iR elitidpaliyisubstitated by a, Glkskadgrbenphenyl-Cl_3-alkyl

rou d two. or three nifrogen atoms, 15 and moreover a phenyl ring
ovgRlR S RS Hibhe, chiorine or

a phenyl or heteroaryl, phenylcarbonyl-Cy_s-alkyl, phenyl-C4.z-alkyl or heteroaryl-
C4.z3-alkyl group which is optionally mono- or polysubstituted in the phenyi or
heteroaryl moiety by fluorine, chlorine or bromine atoms, C.3-alkyl, amino,
Ci.z-atkylamino, di-{Cy.s-alkyl}-amino, hydroxy, Cy4-alkyloxy, mono-, di- or
trifiuoromethoxy, benzyloxy, carboxy-Ci.z-alkyloxy, Css-alkvioxycarbonyi-
Ci.z-alkyloxy, aminocarbonyl-Cq.a-alkyloxy, Cis-alkylaminocarbonyi-
Cig-alkyloxy, di-(Cqa-alkyl}-aminocarbonyl-Cy_s-alkyloxy, a 4- o 7-membered
cycicalkyleneiminocarbonyl-Cq.s-alkoxy, carboxy, Cs.s-alkyloxycarbonvi or

Cy.a-alkyioxycarbonylamino group,

a 3~ to 7-membered cycloalkyl, cycloalkyleneimino, cycloalkyi-C4_z-alikyl or
cycicalkyleneimino-Ci.z3-alkyl group wherein in the cyclic moiety a methylene
group may be replaced by an -NH- group optionally substituted by a Cy.z-alkyl or
Ci.z-alkylcarbonyl group or by an oxygen atom and wherein additionally a
methylene group adjacent to the -NH-, -N(C4.3-alkylcarbonyi)- or -N(C4_s-atkyl)-
group may be replaced in each case by a carbonyi or suiphonyi group, with the
proviso that a cycloalkyleneimino group as hereinbefore defined wherein two
nitrogen atoms are separated from one another by precisely one -CHs- group is

exciuded,

R* denotes a hydrogen atom or a C,.z-atkyl group or



bromine atom, a C1_3-alkyl, hydroxy, C1 3-alkyloxy group, amino,
C1.3-alkylamino, di-(C1_3-alkyl)-amino or C3.6-cycloalkyleneimino group
may be fused to the above-mentionegbmonocyclic heteroaryl groups via
two adjacent carbon atoms 20 and the bond is effected via a nitrogen
atom or a carbon atom of the heterocyclic moiety or a fused-on phenyl
ring, while the alkyl and alkoxy groups contained in the above-mentioned

e T Ree LT BTt g

ngecgfg(ygmﬁ)gmgmim@ dialkylated groups may be identical or different,
and the hydrogen atoms of the methyl or ethyl groups contained in the 30

foregoing definitions may be wholly or partly replaced by fluorine atoms,

-2Qhe OF Hawiemeiaicsaiolissediiie Acompauatkyfdheuformeylak replaced
according to claim 1, wherein 5 A fenotes a %@%é)f@%eral formula
i

(RSY)PRIFUNGN C s 2l WD }HEE ¥ B EVEN I AEibtes the
number 1 or 2, 10 R6a independently of one another denote a hydrogen

or fluorine a or‘%, a Cl. -alk%, hy, rox%/f amino, C1_3-alkylamino,
Rdf’&f‘?@%@)}?y YRHd! 8iRotatboryT &YL.@YQIWraminocarbonyl,
di-(C1.3-alkyl)-aminocarbonyl or C1.3-alkylcarbonylamino group and

8 denotes a group of formula

H H

H
N N
44 ®, 44 (RY, 4+ (RY,
N N NN
7 7 i
or H

R H R H

wherain
n denotes the number 1 or 2,

R’ denotes a hydrogen atom or a Cs.z-alkyl, hvdroxy, Cis-alkyloxycarbonyl,
carboxy-Cs.s-alkyl, Ca-alkyloxycarbonyl-Cq.s-alky!, amino or Cys-alkylamino

group and

R® independently of one another denote a hydrogen, fluorine, chiorine,
bromine or iodine atom, a Cqs-alkyl group wherein the hydrogen atoms may
be wholly or partly replaced by fluorine atoms, a Co.s-alkenyl or C..s-atkynyl,

a hydroxy, Ci.z-alkoxy, trifluoromethoxy, amino, nitro or nitrile group,

while, unless otherwise stated, by the term "heteroaryl group" mentioned
hersinbefore in the definitions is meant a monocyclic 5- or 8-membered

heteroaryl group, while
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15 R6b independently of one another may be a hydrogen atom, a
C1l.4-alkyl, C1l-4-alkylcarbonyl, C1-4-alkoxycarbonyl or
C1.3-alkylsulphonyl group, with the pf&fiso that 20 in the
above-mentioned substituted 6-membered groups A the heteroatoms
optionally introduced as substituents are not separated from another
heteroatom by precisely one carbon atom, or a group of general formula

-208 (REU HRE2YN REEATNT N N p etz SRSRARES MR GdtradeMitoms

AN. \Xz~0 X44\xs or 5 wherein m denotes the number 1 or 2, X1
deAbes -NR 6b- or sulphonyl group, 10 X2 denotes an oxygen atom or a
-NR 6b group, X3 denotes a methylene, carbonyl or sulphonyl group, 15
X4 denotes an oxygen or sulphur atom or -NR 6b X5 denotes a carbonyl
or BifipHonegresisd 20bstavea it cpydnde iR bt Bise anotiidingegsta/n optionally
hydrpaem esdlugriseciamg Shet@lk hWEFRXG AMINGH group, an oxygen or
Ci_3-alkylamino, di-(C1_3-alkyl)-amino,
sulphur atom or

an imino group optionally substituted by a Cis-alkyl, phenyl, amino-
Cos-alkyl, Cqz-alkylamino-Cs,.s-alkyl, di-(Cs~alkyl)-amino-C,.s-alkyl, a 4- to
7-membered cycloalkyleneimino-Cq.;-alkyl or phenyl-Cs.3-alky! group or an

oxygen or sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cis-alkyl or phenyl-Cq.s-atkyi

group and two or three nitrogen atoms,

and moreover a phenyl ring optionally substituted by a fluorine, chlorine or
bromine atom, a Cs-alkyl, hydroxy, Cq.s-alkyloxy group, amino, Cq.a-alkylamino,
di~(C4.3~alkyl)-amino or Csg-cycloalkyleneimino group may be fused to the

above-mentioned monocyclic heteroary! groups via two adjacent carbon atoms

and the bond is effected via a nitrogen atom or a carbon atom of the

heterocyclic moiety or a fused-on phenyl ring,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned

dialkylated groups may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,



aminocarbonyl, C1_3-alkylaminocarbonyl, di-(Ci_3-alkyl)-aminocarbonyl
or C1.3-alkylcarbonylamino group and 5 R6b independently of one
another may be a hydrogen atom, a-GPU=alkyl, C1.4-alkylcarbonyl,
C'-4-alkoxycarbonyl or C1_3-alkylsulphonyl group, with the proviso that
10 in the above-mentioned substituted 5- to 7-membered cyclic groups A
the heteroatoms introduced as substituents are not separated from
RNPIRGIRSIS9AIR L REseisely one carbon atom, R' denotes a hydrogen,
fluorine, chlorine or bromine atom, a C1_3-alkyl group 15 wherein the
hydrogen atoms may be wholly or partly replaced by fluorine atoms, a
£2.3-alkeih Gnd-sHhnaloRiRaaBiner GhPa KRh 3 MeRRzidi- of
trifluoromethoxy group, R2 denotes a hydrogen, fluorine, chlorine or
bromine atom or a C1_3-alkyl group, 20 R3 denotes a C2_3-alkenyl or
Aoty RY iRy B enetRigivaiiain or branched C1.6-alkyl group
wherein the hydrogen atoms may be wholly or partly replaced by fluorine
atoms, and which is optionally substituted by a nitrile, hydroxy, a
C1_5-alkyloxy group wherein(ﬂvthydrogen atomsgrgy be wholly or partly
25 replaced by fluorine atoms, an XY, propargyloWgnZyloxy,
C1-5-alkyl- carbonyloxy, C1.5-alk onyggrbonyloxy, N
carboxy-C1_3-alkyloxy, C1_5-a|kylo}ky-\\ggrbonyl-(‘?fb_é-a]iﬁ%@,
C1_8-alkyloxycarbonylamino, mercapto, Cay 3-alkylsulghonyl,,
Ci_3-alkylsulphinyl, C1.3-alkylsulphonyl, - 204 -
C1_3-alkylcarbonylamino-Ci_3-alkylsulphanyl, C1.3-alkylcarbonylamino-
viber gy ety the hanated gasbonylamino-C1'3-alkylsulphonyl,
carboxy, C1_3-alkyloxycarbonyl, allyloxycarbonyl, propargyloxycarbonyl,
benzyloxycarbonyl, aminocarbonyl, C1_3-alkylaminocarbonyl,

RiR (Bdepaiedhtly of one another denote a hydrogen or fluorine atom, a
Ci.s-alkyl, hydroxy, amino, Cs_s-alkylamino, di-(C+.s-alkyl}-amino, aminocarbonyi,
Ci.a-alkylaminocarbonyl, di-(C+_s-alkyl)-aminocarbonyl or

C,.s-alkylcarbonylamino group and

R® independently of one another may be a hydrogen atom, a Cyg-alkyl,
Cig-alkylcarbonyl, Ci.4-alkoxycarbonyl or Cq.3-alkylsulphonyl group, with the

proviso that
in the above-mentioned substituted 6-membered groups A the heteroatoms
optionally introduced as substituents are not separated from another

heteroatom by precisely one carbon atom, or

a group of general formula



5 aminocarbonyl, C3.6-cycloalkyleneiminocarbonyl, aminosulphonyl,
C1.3-alkylaminosulphonyl, di-(C1.3-alkyl)-aminosulphonyl, C3_6-
cycloalkyleneiminosulphonyl, amino; €223-alkylamino,
di-(C1_3-alkyl)-amino, C1.5-alkylcarbonylamino,
C,_3-alkylsulphonylamino, N-(C1.3-alkylsulphonyl)- C1_3-alkylamino,
C3.6-cycloalkylcarbonylamino, aminocarbonylamino, 10
C1_3-alkylaminocarbonylamino, di-(C1.3-alkyl)-aminocarbonylamino, a 4-
to 7- membered cycloalkyleneiminocarbonylamino,
benzyloxycarbonylamino, phenylcarbonylamino or guanldln@% a .
carboxy, amigegarbonyl, C1-4- alkryﬂlamlnocarbonyl C3_6-cycloalkylamino-
15 carbonyl, dn-(ﬂmmkyl) aminocagisonyt; C1.4-alkoxycarbont,.
cycloalkyleneimingcagbonyl group, a hen&ll or heteroaryl, |6b
phenylcarbonyl-C1.3-alkyl, phenyl-C1.3-alkyl or heteroaryl- C1-3- aRkyI '
group which is optlonal(lg(smono or polysubstituted i giaa the phenyl or 20
heteroaryl moiety by quormﬁ chlofine or bromine 3-alkyl,
amino, C1-3-alkylamino, d (Cl)é—alkyl) amino, hydg??fgiﬂ-alkyloxy,
mono-, di- or tnfluoromethox&i befzyloxy, earboxy- \Svékyloxy
Cl_3- aIkonxycarbonyk C5_3-alkyloxy, aminocarbonyl-C1.3-alkyloxy,
C1_3-alkylaminocarbonyl- C1.3-alkyloxy,
5  vahigfZin3-alkyl)-aminocarbonyl-C1.3-alkyloxy, a 4- to 7-membered 25
cycloalkyleneiminocarbonyl-Cf-3-alkoxy, carboxy, C1.3-alkyloxycarbonyl
or C1.3-alkyloxycarbonylamino group, a 3- to 7-membered cycloalkyl,
cyctodikyteasithenaumickoalkyt-21.3-alkyl or cycloalkyleneimino-C1.3-alkyl
group wherein in the cyclic moiety a methylene 3o group may be replaced
by a -NH- group optionally substituted by a C1.3-alkyl or
Ct X3-dbayttathdnip trouswpbyran geowgen atom and wherein additionally a
methylene group adjacent to the -NH-, -N(Ct_3-alkylcarbony!)- or

10 -N(C1.3-alkyl) -205- group may be replaced in each case by a carbonyl or
sulshdeylogesus withgeve gpoavisp ahat R Cygtoalikyleneimino group as
hereinbefore defined wherein two

X* denotes a methylene, carbonyl or sulphonyl group,

15 X* denotes an oxygen or sulphur atom or —NR®,

X°® denotes a carbony! or sulphony! group,
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nitrogen atoms are separated from one another by precisely one -CH2-
group is excluded, 5 R4 denotes a hydrogen atom or a C,_3-alkyl group,
R5 denotes a hydrogen atom or a C4.28%kyl group, 1o B denotes a group
of formula' N'H or H X +a wherein 15 n denotes the number 1 or 2, R7
denotes a hydrogen atom, a C9_3-alkyl, hydroxy, C, 5-alkyloxycarbonyl,
carbony-C,_3-alkyl, C,_3-alkyloxycarbonyl-C, 3-alkyl, amino or

C, ' ' t e
L LSRRl L R L

whereirttid Hydtoyen anine. ay-dkyianincodiétysralsatampduorine
alomsind Gfbdntkenyl.af %ﬁu‘uﬁ'&éﬁ&bﬂo%?l?d?y(@f?@él NAllYarbonyt or

trifluoromethoxy, amino, nitro or nitrite group, while, unfess otherwise
stafed-Blf yHateanYinaEre P ¢PoR mentioned hereinbefore in the
definitions is meant a monocyclic 5- or 6-membered heteroaryl group,

while -206- the 6-membered heteroaryl group contains one, two or three

nitidgendgarrRISRilyDiens- anaiiraeideradydmeap atminsGrrinlng
9r%‘&%ﬁ?!&%}ﬁo%%s@alﬂ%?l&\kﬁc%ér@{@b@D?—%Ykﬁ%%ﬂ@ﬂs%ég@k%th the

group, an oxygen or sulphur atom or ari imino group optionally sub tuted
by Brevise-HMyjl, phenyl, amino

in the above-mentioned substituted 5- to 7-membered cyclic groups A
the heteroatoms introduced as substituents are not separated from

another heteroatom by precisely one carbon atom,

R' denotes a hydrogen, fluorine, chlorine or bromine atom, a Cy_s-alkyl group
wherein the hydrogen atoms may be wholly or partly replaced by fluorine atoms,
a Coa-alkenyl, Cos-alkynyl, nitro, amino, Cy.s-alkoxy, a mono-, di- or

trifluoromethoxy group,
R* denotes a hydrogen, fluorine, chlorine or bromine atom or a C.s-alkyl group,

R® denotes a Cos-alkenyl or Coz-alkynyl group or a straight-chain or branched
Ci.s-alkyl group wherein the hydrogen atoms may be wholly or partly replaced
by fluorine atoms, and which is optionally substituted by a nitrile, hydroxy, a
Ci.s-alkyloxy group wherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, an allyioxy, propargyloxy, benzyloxy, Ci.s-alkyl-
carbonyloxy, Cy.s-alkyloxycarbonyloxy, carboxy-C+_s-alkyloxy, Cq.s-alkyloxy-
carbonyl-Cq_s-alkyloxy, Cie-alkyloxycarbonylamino, mercapto,

Ci.s-alkylsulphanyl, C4_s-alkylsulphinyl, Cqs-alkylsulphonyl,
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10 C2.3-alkyl, C1.3-alkylamino-C2_3-alkyl,
di-(C1.3-alkyl)-amino-C2.3-alkyl, a 4- to 7-membered
cycloalkyleneimino-C1.3-alkyl or pheb§hC1.3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or an imino group optionally
substituted by a C1.3-alkyl or phenyl-C1.3-alkyl 15 group and two or three
nitrogen atoms, and moreover a phenyl ring optionally substituted by a

quo ne chloring or_br tm C1 ,3:alky droxy, C1.3-alkyloxy
S A e e e
Cﬁ&@«equ:ﬁlkwer@irgnamgcambcng})aﬁﬁmrefﬂg%edlkg}ﬁwmw-mbbwgd
C|ICh ero ryl.aroups. v, acentcarbo atoms and the .
C‘ﬁodg SHSEleT ?%lr?[% 8%"’;% bP 5 IR BPIN: heterocyclic
bamymaﬁosadmwwaﬂbmg Zawmlbyihemwﬁaarbdm@iﬁ(@scsua&yi)—

anii 85’?8%&{%@ e Qﬁc?f::e%lﬁ ﬁ%’é‘?%%%@la‘ﬂ%‘ngi""h'CPnQaVFgﬁ“ 2N dtha” two

car on ato s-otherwise state ralg r

Ciraticyladinmastieralryl, gislips itk previoasiyiphentigrieds-dialkylated

t i
o R R i T B A AR Sl g
Cxwmi}tyioa partyieepine et Ly dliplndnhonyéaring t&t{Cneadndsid mlhmre}dj

o S R D SRR B

Cq 3—alkylammoc:arbonylammo di-{Cqa-alkyl)}-aminocarbonylamino, g 4- to 7-

membered cycloalkyleneiminocarbonylamino, benzyloxycarbonylamino,

phenylcarbonylamino or guanidino group,

a carboxy, aminocarbonyl, Cys-alkylaminocarbonyl, Cs.e-cycioalkylamino-
carbonyl, di-(Cs.z-alkyl}-aminocarbonyi, C«_s-alkoxycarbonyl, C4e-

cycloalkyleneiminocarbaonyl group,

a phenyl or heteroaryi, phenyicarbonyl-Cq.s-alkyl, phenyl-Cy_s-alkyt or heteroaryi-
C4.z-alkyt group which is optionally mono- or polysubstituted in the phenyl or
heteroaryl moiety by fluorine, chlorine or bromine atoms, C.s-alkyl, amino,
C4.z-alkylamino, di-{Cq.z-alkyl}-amino, hydroxy, Cis-alkyloxy, mono-, di- or
trifiluoromethoxy, benzyloxy, carboxy-C.z-alkyloxy, Cis-alkyloxycarbonyi-
C-z-alkyloxy, aminocarbonyl-Cy.s-alkyloxy, Ci.s-alkylaminocarbonyi-
Cq-z-alkyloxy, di-(C1-3~a!kyl)-amihocarbonyi—-&_3—alkyioxy, a 4~ {o 7-membered
cycloalkyleneiminocarbonyi-Cy.s-alkoxy, carboxy, Cs.z-alkyloxycarbonyi or

Cs.z-alkyloxycarbonylamino group,

a 3- to 7-membered cycloalkyl, cycloalkyieneimino, cycloalkyl-Ci.3-alkyl or
cycloalkyleneimino-Cqz-alkyl group wherein in the cyclic moiety a methylene
group may be repiaced by a -NH- group oplionally substituted by a Cs-alkyi or
C1.s-alkylcarbonyl group or by an oxygen atom and wherein additionally a

methylene group adjacent o the -NH-, -N(C,_z-alkylcarbony!)- or -N(C.z-alkyl)-
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10 wherein m denotes the number 1 or 2, R61 independently of one
another denote a hydrogen or fluorine atom, a C1.3-alkyl, hydroxy,
amino, C1_3-alkylamino, di-(C1.3-alFzamino, aminocarbonyl, 15
C1.3-alkylaminocarbonyl, di-(C1.3-alkyl)-aminocarbonyl or
C1.3-alkylcarbonylamino group and R6b independently of one another
may be a hydrogen atom, a C1.4-alkyl, C1_4-alkylcarbonyl,

O Oh T BB A e s e ot M LK it the

prdﬂeim{]eamhm?:mmt'o m@t:)mwm:miqi?@@rp asrkis;eita'mttsfare defipepavdt ed;:;rb’fwo
..another, heteroa . u .

A0S &l RERAL R e, RGBS A BREE8D IR F14 roup is

exulberin m denotes the number 1 or 2, X1 denotes -NR 6b_ or sulphonyl
group, 10 X2 denotes an oxygen atom or a -NR 6b group, X3 denotes a
methylene, carbonyl or sulphonyl group,

R* denotes a hydrogen atom or a Cy3-alkyl group,

RS denotes a hydrogen atom or a Cy.z-alkyl group,

B denotes a group of formula

H H H
N NS
+ ®), +< ®), JrC(;Lm
N N
R R’

wherein
n denotes the number 1 or 2,

R’ denotes a hydrogen atom, a Cs_a-alkyl, hydroxy, Cq.s-alkyloxycarbonyl,
carboxy-Cs.3-alkyl, Cyg-alkyloxycarbonyl-Cs-alkyl, amino or Cyaalkylamino

group and

R® independently of one another denote a hydrogen, fluorine, chlorine,
bromine or iodine atom, a Cq.z-alkyl group wherein the hydrogen atoms may
be wholiy or partly replaced by fluorine atoms, a Coz-alkeny! or Cog-alkynyl,

a hydroxy, Cq.s-alkoxy, trifluoromethoxy, amino, nifro or nitrile group,

while, unless otherwise stated, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is mesant a monocyclic 5 or 6-membered

heteroaryl group, while
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15 X4 denotes an oxygen or sulphur atom or a -NR 6b group, X5 denotes
a carbonyl or sulphonyl group, R61 independently of one another denote a
hydrogen or fluorine atom, a 20 C1.34Ryt, hydroxy, amino,
C1_3-alkylamino, di-(C1_3-alkyl)-amino, aminocarbonyl,
C1_3-alkylaminocarbonyl, di-(Ci_3-alkyl)-aminocarbonyl or
C1_3-alkylcarbonylamino group and - 209 RGb independently of one
another may be a hydrogen atom, a C1.g-alkyl, C4.4-alkyicarbonyl,
Cl-4-alkoxycarbonyl or C'_3-alkylsuiphonyl group, with the proviso that 5
in the ShRpmbergibheterdyititedbcenizing amrrbdacytibrgmojigethetoms
hetgrgatoms introduced as substituents are not separated from another
heteroatom by precisely one carbon atom, R' denotes a fluorine, chlorine
or bromine atom, a C1 3-alkyl group wherein the io hydrogen atoms may

be Wb ajly-RInnastyd BRIRF8 Py JiiorinsAeme: aﬂ'\%ﬂuo%ve%ﬁ'éeﬁxnas%s

mono-, di- or trifluoromethoxy group, R2 denotes a hydrogen atom, 1
deRBRsditutarhiyhe FrairpbivbraRensbia P eandy Coroakviigsasin. tAe oxygen or

hydiggenr atemssmay be wholly or partly replaced by fluorine atoms, and
which is optionally substituted by.a nitrite, hydroxy, benzyioxy, a
C1.5-alkyloxy group wherein the hydrogen atoms may be wholly or partly

: _ : I b Co
o O Sl e amino
a|@@@@b&y&@ﬁ&%%ﬂym@-@%ﬂwt{%ﬂib amine-Cz.a-alkyl, a 4- to
C}ﬁm@mw@@%Qwr&%@f!ﬁmahenxla@@;p%hgﬁﬁ-@g@mgrr%%r an
Cti_3-alkylaminocarbonyl, di-(C1 3_—all<yl -aminocarbonyl, C3.9-

cy Qg epicivinbieaAtery AR AReERHaRY 18 Mikegen atom or

Cl_3-alkylaminocarbonylamino or di-(C4.3-alkyl)-aminocarbonylamino

group, 25 . .
an imino group optionally substituted by a C4.3-alkyl or phenyl-C,_z-alkyl

group and two or three nitrogen atoms,

and moreover a phenyl ring optionally substituted by a fluorine, chlorine or
bromine atom, a Cy_z-alkyl, hydroxy, C4_s-alkyloxy group, amino,
Ci.3-alkylamino, di-(C1.3-alkyl)-amino or Cag-cycloalkyleneimino group may
be fused to the above-mentioned monocyclic heteroaryl groups via two

adjacent carbon atoms

and the bond is effected via a nitrogen atom or a carbon atom of the

heterocyclic moiety or a fused-on phenyl ring,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned

dialkylated groups may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the
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an aminocarbonyl, C4.a-alkylaminocarbonyl,
C3_6-cycloalkylaminocarbonyl or di- (C1_3-alkyl)-aminocarbonyl group, a
phenyl or heteroaryl, phenyl-C1.3-alky@d®f heteroaryk-Ci.3-alkyl group
which is 30 optionally mono- or polysubstituted in the phenyl or heteroaryl
moiety by fluorine, chlorine or bromine atoms, Cti_3-alkyl, amino,
C1.3-alkylamino, di-(Ci_3-alkyl)-amino, hydroxy, Ci-4-alkyloxy, mono-, di-

iR R R A e A L

group may be replaced by a -NH- group optionally substituted by a

1 Sl 9r op Sl Bralvlearbonyl group, or an oxygen atom, R4 denotes
a hydrogen atom, R5 denotes a hydrogen atom, 10 B denotes a group of
formulaHHH /1R8) (R8)n~ (R% N H H or H 15 wherein n denotes the
Jumber L, REARRPIEIALTAIEN aldrant e RiHeNURs Akydrogen,
fluorine, chlorine, bromine or iodine atom, a'methyl, C2_3-alkynyl, or
methoxy group, wherein the hydrogen atoms may be wholly or partly
AcRlacegby élHﬂfB"Sf%}Qﬂ'é%a?ﬁ)WﬂU?a unless otherwise stated, by the term
"heteroaryl group" mentioned hereinbefore in the definitions is meant a
monocyclic 5- or 6-membered

(RBa)m

f\w"‘
N/S\\::O

[Gb

wherein m denotes the number 1 or 2,

R® independently of one another denote a hydrogen or fluorine atom, a

Cis-alkyl, hydroxy, amino, Css-alkylamino, di-(C4_s-alkyl)}-amino, aminocarbonyl,

C1.s-alkylaminocarbonyl, di-(C+.s-alkyl}-aminocarbonyl or

C1.z-alkylcarbonytamino group and

R® independently of one another may be a hydrogen atom, a Cys-alkyl,
Ci4-alkylcarbonyl, C4.4-alkoxycarbonyl or Cq.s-alkylsulphonyl group, with the

proviso that

in the above-mentioned substituted 6-membered groups A the heteroatoms

optionally introduced as substituents are not separated from another

heteroatom by precisely one carbon atom, or

a group of the formula
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heteroaryl group, while the 6-membered heteroaryl group contains one,
two or three nitrogen atoms -211- and the 5-membered heteroaryl group
contains an imino group optionally su¥fituted by a Ci.3-alkyl group, an
oxygen or sulphur atom or 5 an imino group optionally substituted by a
C1_3-alkyl group or an oxygen or sulphur atom and additionally a
nitrogen atom or an imino group optionally substituted by a C1_3-alkyl
group and two or three 10 nitrogen atoms, and the bond is effected via a
nitrogen atom or via a carbon atom, while the alkyl and alkoxy groups
containe@, the above-mentisfied definitions 15 whichfa ore than
two carbon m$§may, unless O%Wise stated, be straigh N or
branched and.thexalkyl groups in p?ewously mentioned ed
groups may be identital or different, and the hydrogen atoms of the -
methyl or ethyl groups contained&f*the 20 foregoing definitions may be
wholly or partly replaced by fluorine atSmsy “or a tautomer or salt thereof.
4. A compound of the formula | accordiggﬁb claim 3, wherein 25 A, R,
R2, R4, R5 and B are defined as in claim 3 and R3 denotes a
straight-chain or branched C1_6-alkyl group wherein the hydrogen atoms
may be wholly or partly replaced by fluorine atoms, and which is -212-

[&Hally substituted by a nitrile, hydroxy, benzyloxy, a C1_5-alkyloxy
group wherein the hydrogen atoms may be wholly or partly replaced by
quorlne atoms an allyl xy, C1-5-alkylcarbonyloxy,

CI: g ‘? HIHBRY, | B oxy-

X' denotes -NR®- or sulphony! group,

X? denotes an oxygen atom or a -NR® group,

X® denotes a methylene, carbony! or sulphonyl group,

X* denotes an oxygen or sulphur atom or a -NR® group,

X® denotes a carbonyl or sulphonyl group,

R independently of one another denote a hydrogen or fiuorine atom, a
Cis-alkyl, hydroxy, amino, Cq.3-alkylamino, di-(Cy.3-alkyl)-amino,

aminocarbonyl, Cyz-alkylaminocarbonyl, di-(C.3-alkyl}-aminocarbonyl or

Css-alkylcarbonylamino group and
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Ci_3-alkyloxy, C1_5-alkyloxycarbonyl-C1.3-alkyloxy,
C1_3-alkyloxycarbonylamino, 5 C1-3-alkylsulphanyl, Ci_3-alkylsulphonyl,
carboxy, C1_3-alkyloxycarbonyl, Cl28%tkylaminocarbonyl,
di-(Ci_3-alkyl)-aminocarbonyl, C3.6- cycloalkyleneiminocarbonyl,
aminocarbonylamino, C1_3-alkyl- aminocarbonylamino or

di- (CI 3-alkyl)-aminocarbonylamino group, 10 an aminocarbonyl,

(Ci_ 3#?%%/5?‘{8 @P&ﬂa GribtheY HaRYRINRRIRANYISh(lla C, -alkyl,

mindcarbonyl group, while the alkyl and alkoxy groups
c@mtaﬁi%ﬂ%@@%&wn@é‘mwmﬁ%r% Wl‘éﬂ%ﬁ?@%bj STRER twidh the
C?j gjs may, unless otherwise stated, be 15 straight-chain or
branch and the alkyl groups in the previously mentioned dialkylated
groups may be identical or different, and the hydrogen atoms of the

methyliae %Bé(b@r%%%@@@smm@d foregging<laiaitionsyeRy Adups A

wholly or partly replaced by fluorine atoms, 20 or a tautomer or salt

therdb. BelRTEGAPBERETIHER AU SHHGRIR 3T PRliRPRAARRI S
A, Ra%%&é@é@cﬂﬁf drasiseflaimeXaRsoR Afenotes a phenyl or
heteroaryl, phenyl-Cl_3-alkyl or heteroaryl-Ci_3-alkyl group which is
optionally mono- or polysubstituted in the phenyl or heteroaryl moiety by
RN CRIRNEER! BHIBHAG BiaMRSHTRe Bralyla TNinalgLgloalkwamism the
-213- dl-ﬁ%C@;I 3-alkyl)-amino, hydroxy, C1 4-alkyloxy, mono-, di- or
hyeiaeR AT b bt €5 PN RIS ERFbBAYIHTBL, 219 2 nitro,

© CArpRetetheydoatiybgrepvbRisindRyhedyslic moiety a methylene 5

group may be replaced by a -NH- group optionally substituted by a C1
3-alkyl or C1_3-alkylcarbonyl group, or by an oxygen atom, while, unless

Rm@gwgseas@@@@htamrm ‘heteroaryl group” mentioned hereinbefore

in the definitions is meant a monocyclic 5- or 6-membered
R’ denotes a straight-chain or branched Ci.¢-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, and which is
optionally substifuted by:a nitrile, hydroxy, benzyloxy, a Cq.s-alkyloxy group
wherein the hvdrogen atoms may be wholly or partly replaced by fluorine atoms,
an allyloxy, Cy.s-alkylcarbonyloxy, Cis-alkyloxycarbonyloxy, carboxy-
Cs.a-alkyloxy, Cq.s-alkyloxycarbonyl-Cq.s-alkyloxy, Cig-alkyloxycarbonylamino,
C4.z-alkyisulphanyi, C1-3~alky.§su§phonyi, carboxy, Cs.s-alkyloxycarbonyl,
Cs.s-alkylaminocarbonyl, di<(Cqs-alkyl}-aminocarbonyl, Cs.e-
cycicalkyleneiminocarbonyl, aminocarbonylamino,

C+.s-alkylaminocarbonylamino or di-(Cy.s-alkyl}-aminocarbonylamino group,

an aminocarbonyi, Cy4-alkylaminocarbonyl, Cs.s-cycioalkylaminocarbonyl or di-

(C1s-alkyl}-aminocarbonyi group,

a phenyl or heteroaryl, phenyl-Cy.s-alkyl or heteroary!-C;.s-alkyl group which is
optionally mono- or polysubstituted in the phenyl or heteroaryl moiety by
fiuorine, chiorine or bromine atoms, Cis-alkyl, amino, Cy.z-alkylamino,

di-(C4.z-alkyl-amino, hydroxy, Cs4-alkyloxy, mone-, di- or trifluoromethoxy,
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10 heteroaryl group, while the 6-membered heteroaryl group contains one,
two or three nitrogen atoms and 15 the 5-membered heteroaryl group
contains an imino group optionally -seb3tituted by a C1.3-alkyl group, an
oxygen or sulphur atom or an imino group optionally substituted by a
Cl1_3-alkyl group or an oxygen or sulphur atom and additionally a nitrogen
atom or 20 an imino group optionally substituted by a Ci_3-alkyl group and

t nitrogen atoms aind the bond is effected via a nitrogen atom

0.or thr 0
ca(r;gc\)/)f ’aocr:a%r%)ﬁhag any%%rt\?v%rfpé e %rﬁ{yl groups contained in the foregoing

definitions which have more than two carbon atoms may, unless

th [ t be straight- ' ch Ikyl i
@ L TR T AR AR S SRR IR MSe B iR ene
gr30randhthiechsairegen &y mshifiigr ougtioptometiy sptmifistednitsined is-thiey! or

foregoin initi ly 0 tly replaced by fluorine atoms,
Cii%ﬁﬁ%?%%&%rﬁﬁﬁog?aﬁt %gr%g#gg.a%?émpound of the formula |

according to claim 1, wherein 5 A denotes a group of general formula

RUBERGDS D JBR%Em,

R® denotes a hydrogen atom,

B denotes a group of formula

H H H
N RS N
=+ | Fw®, %j@ﬁm - (RY
NN N NN
RTI ¢ R?’
H , H or H

wherein
n denotes the number 1,
R’ denotes a hydrogen atom and
R denotes a hydrogen, fluorine, chiorine, bromine or iodine atom, a methyl,
C.z-alkynyl, or methoxy group, wherein the hydrogen atoms may be wholly
or partly replaced by flucrine atoms,
while, uniess otherwise staied, by the term “heteroaryl group"” mentioned
hereinbefore in the definitions is meant a monocyclic 5- or 6-membered

heteroaryl group, while

the 6-membered heteroaryl group contains one, two or three nitrogen atoms
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10 wherein m denotes the number 1 or 2, R6a independently of one
another denote a hydrogen or fluorine atom or a C1_3-alkyl group and 15
R6b may be a hydrogen atom or a C'l?fg-brkyl group, with the proviso that
in the above-mentioned substituted 6-membered groups A the
heteroatoms optionally introduced as substituents are not separated from
another heteroatom by precisely one carbon atom, or 20 a group of
gepgrl formula (R6a~ (W )m (R) x N ~~N X X2 o x x or -215- wherein
m denotes the number 1 or 2, 5 X1 denotes -NR 6b__ or suiphonyl group,
X2 denotes an oxygen atom or a -NR 6b group, X3 denotes a methylene,

cagpanys on BB BER ahfl XA VS ARSUIBRUEAIAR YréuNRoBRonally
roup, X5 denotes a carbonyl or sulphonyl group, 15 R61 independently

g A

of SHES{HWEER PYehbte:aidBER P AIBASE ABRPEIPA UC RITEIRYI group
and R6b independently of one another may be a hydrogen atom or a
Cl_3-alkyl group, with the F&roviso that 20 in the above-mentioned

SUBSIEY RrRYP-RiIdiABE d%@t@%ﬁy@ Ci.z-atkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Ci;-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned

dialkylated groups may be identical or different,

and the hydrogen atoms of the methyt or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
or a tautomer or salt thereof.

4, A compound of the formula | according to claim 3, wherein

A, R, R? R, R® and B are defined as in claim 3 and

R® denotes a straight-chain or branched Cy.g-alkyl group wherein the hydrogen

atoms may be wholly or partly replaced by fluorine atoms, and which is
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the heteroatoms introduced as substituents are not separated from
another heteroatom by precisely one carbon atom, 25 R1 denotes a
chlorine or bromine atom, a methyl or #i@hoxy group, wherein the
hydrogen atoms may be wholly or partly replaced by fluorine atoms, or a
nitro group, -216- R2 denotes a hydrogen atom, R3 denotes a
straight-chain or branched C1 -alkyl group wherein the hydrogen atoms

o . . ncr
Y el d oy grou
wiparetieh eattyiti afiy Bemm o1 v bpavhy Hesiacedthy e prass S fgEne atoms,
&a%%'%yl%{%héfﬂwca%gﬁgﬁ!w,%'epanw:ﬂé?gﬁbﬂg% carboxy-

yl, phenyl-C1

3-alkyloxycarbonyl'group, a phéenyl of hetéerodr _3-alkyl or

ettt pke 1C Bsafityy gromepian-S 1 seabptional & morllsylexycarbonylamino,

B

bromine atoms, C,.4-alkyloxy, mono-, di- or “triflioromethoxy,

CarlkylpicecarRRpdxtathonglfdwm Racrshemd, Laydrogen atom,

rou formulaHHH
%"E@é\” g%ﬁ%?‘?%%rﬁ%ﬁ\ﬂ%@? E&r@ﬂ%&%ﬁ?ﬁ IfF%'%rgth\iNherein n

eiwearammiames o 95 Resdeliipt-aminggrRsgendasinanaroup,

an aminocarbonyl, C4.4-alkylaminocarbony!, Css-cycloalkylaminocarbonyl or di-

(C4.3-alkyl)-aminocarbonyl group,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned

dialkylated groups may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
or a tautomer or salt thereof.

5. A compound of the formula | according to claim 3, wherein

A, R, R% R* R® are defined as in claim 3 and

R? denotes a phenyl or heteroaryl, phenyl-C.s-alkyl or heteroaryl-C_s-alkyl

group which is opticnally mono- or polysubstituted in the phenyl or heteroaryl

moiety by fluorine, chlorine or bromine atoms, C+_s-alkyl, amino, Cq.3-alkylamino,
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R8 denotes a chlorine or bromine atom or the ethynyl group, -217- while,
unless otherwise stated, by the term "heteroaryl group” mentioned
hereinbefore in the definitions is meard B3monocyclic 5- or 6-membered
heteroaryl group, while 5 the 6-membered heteroaryl group contains one,
two or three nitrogen atoms and the 5-membered heteroaryl group
contains an imino group optionally substituted by a C1.3-alkyl group, an

o‘?ﬂ ?_gma‘?&?ﬁﬁl—rlé’%&tﬁ%%xlﬂ @E‘._J-'B'!ES’!S%E‘Hw%ﬂ@g,r‘éﬂyo?%ﬁﬁﬂ&@ﬂéﬁﬁ&cy,

_3-alkyl group or an oxygen or sulphuf atom and additionally a
GRERSYN Al dm oP By gIe0 GhBRally substituted by a C1.3-alkyl
group and two or three - 15 nitrogen atoms, and the bond is effected via a
nitrogen atom or via a carbon atom, while the alkyl groups contained in

3 feréybri RmmdtomoRtirharave worsePOItHAS e Karmeisbtenasethylene
JRsp WUSSSLOtRBMiaE Blatedhe a}@%—ﬁg&w Hrzaapeandhe, alakyi or

(groups in the previously mentioned dialky groups may be identical or
iffeEniCanRPing BYRHEgEh RYGRSCOVBRNAEIRN or ethyl groups contained
in the 25 foregoing definitions may be wholly or partly replaced by fluorine

atoms, or a tautomer or salt thereof. 7. A compound of the formula | _
vilerdiilassciatesmisheittedo D1 gthg, termrIhrierrerdngmupe mentioned

HigBnackas i MaiRS ARARRASNMeHRaHRIGNRPALYEIRIABChEH 6-membered
Cl_4-alkyl group wherein the hydrogen atoms may be wholly or partly

helseiy g AuBrinioms, and which is

the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally

substituted by a Cq.3-alkyt group, an oxygen or sulphur atom or

an imino group opticnally substituted by a C;_s-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C4_3-alkyl group and two or three

nitrogen atoms,
and the bond is effected via a nitrogen atom or via a carbon atom,

while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, uniess otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups

may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
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5 optionally substituted by a hydroxy, a C1_4-alkyloxy group wherein the
hydrogen atoms may be wholly or partly replaced by fluorine atoms, a
Ci_3-alkylsulphanyl, Ci_3-alky|su|phcﬁ1% tarboxy or
C1_3-alkyloxycarbonyl group, while the alkyl and alkoxy groups contained
in the above-mentioned definitions 10 which have more than two carbon
atoms may, unless otherwise stated, be straight-chain or branched and
the alkyl groups in the previously mentioned dialkylated groups may be
identical or different, and the hydrogen atoms of the methyl or ethyl
ayredpdtestraipesall theress.foregoing definitions may be wholly or partly

replaced by fluorine atoms, or a tautomer or salt thereof. 8. A compound

of the formula | according to claim 6, wherein 20 A, R1, R2, R4, R5 and B
Gare defifeineeinelghiie dacniaderaesiingHersIpEP HetehRgin
phenyl-Cl_3-alkyl or heteroaryl-C1_3-alkyl group which is optionally
mono- or polysubstituted in the phenyl or heteroaryl 25 moiety by fluorine,
~eHRIRIE DRHIEHIMOHEeRRIatfogmiNkg/1, C1-4-alkyloxy, mono-, di- or
trifluoromethoxy, carboxy, or C1_3-alkyloxycarbonyl group, a 3- to
7-membered cycloalkyl group Wheeraein in the cyclic moiety a methylene
group may be replaced by a -NHFg? optionally substituted by a
Cl_3-alkyl or -219- CI_3-alkylcarbon rdﬁip, or by an oxygen atom, while,
unless otherwise stated, by the term “hgtétparyl group” mentioned
hereinbefore in the definitions is meant a.nfbnocyclic 5- or 6-membered 5
heteroaryl group, while the 6-membered heteroaryl group contains one,
two or three nitrogen atoms and 10 the 5-membered heteroaryl group
contajns an imino group optionally substituted by a C1_3-alkyl group, an

VEISISHR B SERHES Aisnigmber 1 0r 2,

R% independently of one another denote a hydrogen or fluorine atom or a

Cq.3-alkyl group and

R® may be a hydrogen atom or a Cy_s-alkyl group, with the proviso that
in the above-mentioned substituted 6-membered groups A the heteroatoms
optionally introduced as substituents are not separated from another

heteroatom by precisely one carbon atom, or

a group of general formula
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an imino group optionally substituted by a C1_3-alkyl group or an oxygen
or sulphur atom and additionally a nitrogen atom or 15 an imino group
optionally substituted by a C1_3-alkyl%1’ up and two or three nitrogen
atoms, and the bond is effected via a nitrogen atom or via a carbon atom,
20 while the alkyl groups contained in the foregoing definitions which have
more than two carbon atoms may, unless otherwise stated, be
vwtkadgit-chain or branched and the alkyl groups in the previously
mentioned dialkylated groups may be identical or different, 25 and the
hydrogen atoms of the methyl or ethyl groups contained in the foregoing

definiignsiaxinBe el argaptly replaced by fluorine atoms, or a
tautomer or salt thereof. 30 9. A compound of the formula | according to

-220- claim 1, wherein A denotes a group of formula 0 o O 0 o\lo Il N"

HNEN Mo\ IGHP AN s SifRRmn Boayn (Rea (Rea )m or (R6a wherein

m denotes the number 1 or 2, 10

X? denotes an oxygen atom or a =NR® group,

X3 denotes a methylene, carbonyl or sulphonyl group,
X* an oxygen or sulphur atom or a =NR® group,

X® denotes a carbonylt or sulphonyl group,

R® independently of one another denote a hydrogen or fluorine atom or a

C1.s-alkyt group and

R® independently of one another may be a hydrogen atom or a Cy.s-alkyl

group, with the proviso that

in the above-mentioned substituted 5- to 7-membered cyclic groups A
the heteroatoms introduced as substituents are not separated from

another heteroatom by precisely one carbon atom,

R’ denotes a chiorine or bromine atom, a methyl or methoxy group, wherein the

hydrogen atoms may be wholly or partly replaced by fluorine atoms, or a nitro

group,
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R6a independently of one another denote a hydrogen or fluorine atom or a
C1_3-alkyl group, with the proviso that in the above-mentioned substituted
6-membered cyclic groups A the 15 ﬁq%ri_ne atoms introduced as
substituents are not separated from another heteroatom by precisely one
carbon atom, R1 denotes a chlorine or bromine atom, a methyl or
methoxy group, wherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, or a nitro 20 group, R2 denotes a hydrogen
Readenmteos- W@@I@fﬁm@@@stralght chain or branched C1-4-alkyl group
wherein the hydrogen atoms may be wholly or partly replaced, by fluorine

Atoms, and which is optionally substituted by a hydroxy, a C,4-alkyloxy
Rglengwhersinaighhgartiyen baenasariy bealinbuyaipuiisrripithebysirogen

atéJH%r 1 ‘%9@\%%19%? @WF%B’%% %‘éﬁ%‘éﬂ%&‘ﬁ@ éﬁ@ﬂ*&% or

-aI yloxycarbonyl group, a furanyl, thiophenyl, pyrrolyl, pyrazolyl,

Oﬂwfdaﬁbwhﬁiﬁﬁtﬁﬁ bis@xhy ﬂxwm%mam@wg@wmwwwmmdmgen
at&ﬁm&%%éﬂimﬁg HPt?@&@iwlaslécedad}gyhe&%\%%@tﬁ’e%ﬂéi%teﬁxanyl,

substituted in the heteroaryl moiety by one 10 or two C1_3-alkyl groups,
Ciorikdryiohg trb sasbexykt or-elkgakgrBRRYbeMHPg roups, and R4
denotes a hydrogen atom, 15 R5 denotes a hydrogen atom and B

denotes a group of formula HH R7 H. R7 H or H 20 wherein n denotes -
a phenvimpaeiercaryl, phenyt-Cy.s-alkyl or heteroaryl-Cs.3-alkyl group which is

optionally mono- or polysubstituted in the phenyi or hetercaryi moiety by
fluorine, chlorine or bromine atoms, Cy.3-alkyl, Ci4-alkyioxy, mono-, di- or
triflucromethoxy, carboxy, or Cq.s-alkyloxycarbonyl group,

R* denotes a hydrogen atom,

R® denotes a hydrogen atom and

B denotes a group of formula

H H H
N
N7
4 /Y, 4 (RY, e Fe,
N N
R’ R’
M , H or H .

wherein

n denotes the number 1,

R denotes a hydrogen atom and

R® denotes a chlorine or bromine atom or the ethynyl group,
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25 R7 denotes a hydrogen atom and R8 denotes a chlorine or bromine
atom or an ethynyl group, -222- while, unless otherwise stated, by the
term "heteroaryl group” mentioned hetéibefore in the definitions is
meant a monocyclic 5- or 6-membered heteroaryl group, while 5 the
6-membered heteroaryl group contains one, two or three nitrogen atoms
and the 5-membered heteroaryl group contains an imino group optionally

VWHIRSTYIREHY Btfbnt8YEQIRHD: BD QKUO8EA5 SYIRAULAIOM QolP@Mmentioned

imino group optionally substituted by a Ci_3-alkyl group or’an"oxygen or
heprgeiEm Endngidiesislions nifogaratod dPARARYACy U bpbidhambered

stlabinedy.p Ginfealkyl group and two or three 15 nitrogen atoms, and
the bond is effected via a nitrogen atom or via a carbon atom, while the

alkyl groups contained in the foregoing definitions which have more 20

thap &dveRrRaFReEBIP RSt ERSArH IRAT OEDRTLISS SHECRVS® SIFRHRRAIB P Etoms

branched and the alkyl groups In the previously mentioned dialkylated
gr(ﬁfﬁ% may be identical or different, and the hydrogen atoms of the
methyl or ethyl groups contained in the 25 foregoing definitions may be
wholly or partly replaced by fluorine atoms, or a tautomer or salt thereof.

1018 SoMBBLRIH (MeERRIIEOr ARRGTRITEIRS ARIIMTIdieramoRirally.
A, RipBRubd RpA0d Bakeidetined as B FRIN & a0 RG desetes a

straight-chain or branched Ci_4-alkyl group wherein the hydrogen

an imino group optionally substituted by a C_s-alky! group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C4.s-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups

may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
or a tautomer or salt thereof.

7. A compound of the formula | according to claim 6, wherein
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atoms may be wholly or partly replaced by fluorine atoms, and which is 5
optionally substituted by a hydroxy, a C14-alkyloxy group wherein the
hydrogen atoms may be wholly or p“a?ti@ﬂeplaced by fluorine atoms, a
Cl_3-alkylsulphanyl, C1.3-alkylsulphonyl, carboxy or
C1-3-alkyloxycarbonyl group, while the alkyl and alkoxy groups contained
in the above-mentioned definitions 10 which have more than two carbon

ReMRNay: yriessotharyigamiatedshe ciimobelain or branched and

the alkyl groups in the previously mentioned dialkylated groups may be
identical or different, and the hydrogen atoms of the methyl or ethyl

FITQupR et iBRalkP PR e AR deiiniians npRy Re W bY-OmRak Pirogen

replaced by fluorine atoms, or a tautomer or salt thereof. 11. A compound

phe W&hﬁ%waeﬁwri@%vcrﬁmwwr@HP%@A@*@T,SRWMW dhd B
fofefipedBstindainy%h otg e fyr "‘W WRYFEMthe hyd

D%{/razolyszl, imidé;ol I,%am%azo%l Q:IIE)I%IZ_O yl, pyridinyl pyrimi?jin))cl,mgen

ForasimAY RrIMAGINEP RN BRIAReSLBY e B §rbws-aidRUIPhanyl

Cnaupplianphs hp SthBBWesH T hegiesaaaioaiatylaygne or two
C1.3-alkyl groups, wherein the hydrogen atoms may be wholly or partly

replaced by fluorine atoms, C1.3-alkyloxy groups, wherein the hydrogen

v hdanakyramnalRoRy RRE ECRIREaRh &Y U085 SRiBAXY Aefiditions
| groups, and 30 -224- unless otherwise stated, by the

3- alkyloxycarbon y
waiEh '%@f@rw é%aﬂﬁwm&%%@% MRYordIgshetientissRiged, be
ShgiRRt-2 NN 8E M Bh &l EraedelRdl heteanl B previshie/ MiBationed

6-membered heteroaryl group contains gne, two or three nitrogen atoms
digliylated groups may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

or a tautomer or salt thereof.

8. A compound of the formula | according to claim 6, wherein

A, R', R? R* R®and B are defined as in claim 6 and

R” denotes a phenyl or heteroaryl, phenyl-Cqs-alkyl or heteroaryl-C1.s-alkyl
group which is optionally mono- or polysubstituted in the phenyl or heteroaryl
moiety by fluorine, chlorine or bromine atoms, Cy.3-alkyl, Cq.4-alkyloxy, mono-,

di- or trifluoromethoxy, carboxy, or Cy.s-alkyloxycarbonyl group,

a 3- fo 7-membered cycloalkyl group wherein in the cyclic moiety a methylene

group may be replaced by a -NH- group optionally substituted by a Cs.s-alkyl or
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the 5-membered heteroaryl group contains an imino group optionally
substituted by a C1.3-alkyl group, an oxygen or sulphur atom or 10 an
imino group optionally substituted by‘g - 3-alkyl group or an oxygen or
sulphur atom and additionally a nitrogen atom or an imino group optionally
substituted by a ClI.3-alkyl group and two or three 15 nitrogen atoms, and
the bond is effected via a nitrogen atom or via a carbon atom, while the

G kvhsaEpSBAYIIRAINdNE feie aaiskAedipiipns which have more 20

than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated

VRREPENIBaY B idendical atdiffplam dagihadiudsaagnpiomshbHiRned

methyl or ethyl roups contained in the 25 foregoing definitions may be

herompPeiasariyt %&HtWﬁu%r”h%am%P%yFé@tém%?%r’%ﬁmﬁf‘ﬂ%f

héhodrA ArermpRHmg of the formula | according to one of claims 1to 8,
wherein the group X3 denotes a methylene group. 13. A compound of the

formula | according to one of claims 1 to 8, wherein 5 the group X3

depqiesmertbornd aebrdd freampenndref die fermwa ihreeaidingdn atoms

one of claims 1 to 8, 12 or 13, wherein the group X4 denotes an oxygen
atdth¥10 15. A compound of the formula | according to one of claims 1 to
14, wherein the group B denotes the groupH NI (R8) N

the 5-membered heteroary! group contains an imino group optionally

substituted by a Cq_s-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a Cq.s-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a Cy.3-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, uniless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups

may be identical or different,

and the hydrogen atoms of the methyl or ethyt groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
or a tautomer or salt thereof.

Q. A compound of the formula | according to
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R7 H 15 16. A compound of the formula | according to one of claims 1 to
14, wherein the group B denotes the group H (R8)n R'H 20 17. A
compound of the formula | according e of claims 1 to 14, wherein the
group B denotes the group - 226 - H (R8), N H 18. A compound of the
formula | according to one of claims 1 to 17, wherein the group R8
denotes a chlorine atom. 5 19. A compound of the formula | according to
eRg9hclainsdito 17, wherein the group R8 denotes a bromine atom. 20.
A compound of the formula | according to one of claims 1 to 17, wherein
10 the group R8 denotes an ethynyl group. 21. A compound of the formula

A ek 19reng of fdaimeal to 20, which correspond to general formula
laRZR3~4NB Rs A 15R (la) 22. The following compounds:

wherein
m denotes the number 1 or 2,

R independently of one another denote a hydrogen or fluorine atom or a

Cq-s3-alkyl group, with the proviso that

in the above-mentioned substituted 6-membered cyclic groups A the
fluorine atoms introduced as substituents are not separated from another

heteroatom by precisely one carbon atom,

R' denotes a chlorine or bromine atom, a methyl or methoxy group, wherein the

hydrogen atoms may be wholly or partly replaced by fluorine atoms, or a nitro

group,

R? denotes a hydrogen atom,
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20 -227- (1) N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4
(m orphol in-3-0 n-4-yl)-3-trifl uoromethyl-benza mide, (2) N-[(1
R)-1-(5-chloro-1 H-benzimidazol-2-yh<2methoxy-ethyl]-3-methyl-4- 5
(morpholin-3-on-4-yl)-benzamide, (3) N-[(1 S)-1-(5-chloro-1
H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide, 10 (4) N-[(12 R)-1-(5-chloro-1
H benzimidazol-2-yi)-2- hydroxy ethyl]-3- methp(/

R® (ARBIPIRSIA-S L@n,g@fl 9k qagc g?,@w{al yi group wherein the hydrogen

HrGHEr |6l phamd- R Whith |
SR RGO My hare s

OpHynEs- a@%xﬁq@@a@m@w 2 pa-AlieRy. @fﬁ’gﬂ%‘fé&fﬂﬁfw pe hydrogen

atémgrﬁw'ﬁégvﬂ%ﬂyygr%ﬂﬁwé%cé@ B&[ﬁh&lﬁ@abﬁﬁ:cg|Q:f103-blky!sulphany!
H-benzimidazol-2-yl)-2-methoxy- propﬁl?- -

CrmradkylstphemhofA BB A HireAYE B SRy B91R: (5-chloro-1
H-benzimidazol-2-yl)-ethyl]-3-methyl-4- (thiomorpho

lin-3-on-4-yl)-benzamide, 10 (9) N-[(1 R)-1 -(5-chloro-
a erBawzﬁﬂiaaégpz VYR, M%ﬂ[x}” g‘u}a@ iYL, 40xazoiy{ isoxazolyl,
tmg;@?gdomamm&gmn%mmbpmm[ Ndinyi-Cyo-alkyi or .m.cgam&y; ~Copm

N-[(1R)-1-(5-chloro-1H- benz midazol-2- ?.f etq%)xyple%hy ]a4 El 1- d
alify! g&%&wawa W-%‘PHQEPPW LGt 8q11)ine netero RiGiety by one
or N6 1S): é—aﬁﬁ;@@ﬁf@pﬂ"®€thyﬁﬂ%0b20¥iﬁr§2L&aﬂb&imeihﬁlqwiqﬂphgbafbonyi

3-0 n-4-yl)-benzam ide, -229-
groups, an

R* denotes a hydrogen atom,
R® denotes a hydrogen atom and

B denotes a group of formula

H H H
N N7
i & Ll - I e
N N
R’ H , R H or H ,

wherein

n denotes the number 1,

R’ denotes a hydrogen atom and

R® denotes a chiorine or bromine atom or an ethynyl group,
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(12) .
N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-(1,1-dioxo
[1,2,6]thiadiazinan-2-y|)-3-methy|-behg %l’de, (13) N-[(12 R)-1-(5-bromo-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl -4- 5
(morpholin-3-on-4-yl)-benzamide, (14) N-[(1
S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-(1H-tetrazol-5-yl)-propyl]-3-
WREH)Y LAteBorRedAdsen-datbdenzamigdeted® (thiteroaryl group” mentioned
N-[(1S)- -(5-c_h|oro-1q%§en_zimida_zol-2-y|)-3-methoxy-pro_pyI%—3-methyI-4 :
h@ﬁ%l fﬂﬁ%-%-m?]l)- Hﬂﬁﬂﬂﬁefs(i@?am a monocyclic” 5- or 6-membered
WetER M dPociplorhiléd-benzimidazol-2-yl)-2-methylsulphanyl-ethyl]-3-
methyl-4-(morpholin-3-on-4-yl)-benzamide, 15 (17) N-[(1 R)-1-(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-
(thingnerphatibaram Hedrhepraroias cdhiliBschier ot ok Birde(Rieblged-dtoms
H-benzimidazol-2-yi)-2-methoxy-ethyl]-4 20
(m%'?yglholin-B-on-4-y|)-benzamide, (19) 3-chloro-N-[(1 R)-1 -(5-chloro-1
H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-
(1,1-dioxo-[1,2]thiazinan-2-yl)-benzam ide, -230- or a tautomer or salt
ot SRR Bog L AL B G R B oy B ek tamigionally
to slaistitiictd BY.HQ4:-Birgipanatisal ©orgpasiiensptantatoingon
compound according to at least one of claims 1 to 22 or a physiologically

acceptable salt according to claim 23, optionally together with one or
mere indriccaroers aptidertliluartstitliéed by a C._z-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C._s-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups

may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
or a tautomer or salt thereof.

10. A compound of the formula | according to claim 9, wherein
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A, R', R% R* R® and B are defined as in claim 9 and

R? denotes a straight-chain or branched C.4-alkyl group wherein the hydrogen
atoms may be wholly or partly replaced by flucrine atoms, and which is
optionally substituted by a hydroxy, a C1.4-alkyloxy group wherein the hydrogen
atoms may be wholly or partly replaced by fluorine atoms, a C4_s-alkylsulphanyl,

C1s-alkylsuiphonyl, carboxy or Cq.s-alkyloxycarbonyl group,

while the alkyl and alkoxy groups contained in the above-mentioned definitions
which have more than two carbon atoms may, unless otherwise stated, be
straight-chain or branched and the alkyl groups in the previously mentioned

dialkylated groups may be identical or different,

and the hydrogen atoms of the methyl or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,
or a tautomer or salt thereof.

11. A compound of the formula | according to claim 9, wherein

A, R, R%, R* R® and B are defined as in claim 9 and

denote a furanyl, thiophenvyl, pyrrolyl, pyrazolyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridinyl-C,_o-alkyl or imidazolyl-C._g-
atkyl group which may optionally be substituted in the heteroaryl moiety by one
or two Cq.s-alkyl groups, wherein the hydrogen atoms may be wholly or partly
replaced by fluorine atoms, C+_s-alkyloxy groups, wherein the hydrogen atoms
may be wholly or partly replaced by fluorine atoms, carboxy or C4.5-

alkyloxycarbonyl groups, and
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uniess otherwise stated, by the term "heteroaryl group" mentioned hereinbefore
in the definitions is meant a monocyclic 5- or 6-membered heteroaryl group,

while

-.the 6-membered heteroaryl group contains one, two or three nitrogen atoms

and

the 5-membered heteroaryl group contains an imino group optionally

substituted by a Cq.s3-alkyl group, an oxygen or sulphur atom or

an imino group optionally substituted by a C4.3-alkyl group or an oxygen or

sulphur atom and additionally a nitrogen atom or

an imino group optionally substituted by a C,.5-alkyl group and two or three

nitrogen atoms,

and the bond is effected via a nitrogen atom or via a carbon atom,
while the alkyl groups contained in the foregoing definitions which have more
than two carbon atoms may, unless otherwise stated, be straight-chain or
branched and the alkyl groups in the previously mentioned dialkylated groups

may be identical or different,

and the hydrogen atoms of the methy! or ethyl groups contained in the

foregoing definitions may be wholly or partly replaced by fluorine atoms,

or a tautomer or salt thereof.
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12. A compound of the formula | according to one of claims 1 to 8, wherein

the group X° denotes a methylene group.

13. A compound of the formula | according to one of claims 1 to 8, wherein

the group X° denotes a carbonyl group.

14. A compound of the formula | according to one of claims 1to 8, 12 or 13,

wherein the group X* denotes an oxygen atom.

15. A compound of the formula | according to one of claims 1 to 14, wherein

the group B denotes the group

H
N
Ead (R,
N
7
R H

16. A compound of the formula | according to cne of claims 1 to 14, wherein

the group B denotes the group

17. A compound of the formula | according to one of claims 1 to 14, wherein

the group B denotes the group
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H
~
N e,
NT
H

18. A compound of the formula | according to one of claims 1 to 17, wherein

the group R® denotes a chlorine atom.

19. A compound of the formula | according to one of claims 1 to 17, wherein

the group R® denotes a bromine atom.

20. A compound of the formula | according tc one of claims 1 to 17, wherein

the group R® denotes an ethynyl group.

21, A compound of the formula | according to one of claims 1 to 20, which

correspond to general formula la

4

R (la)

22.  The following compounds:
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(5)
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N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-4-

(morpholin-3-on-4-y))-3-trifluoromethyl-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-

(morpholin-3-on-4-yh-benzamide,

N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyf}-3-

methyl-4-(morpholin-3-on-4-yl)-benzamide,

N-[(1R}-1-(5-chloro-1H-benzimidazol-2-yl}-2-hydroxy-ethyl}-3-methyi-4-

{morpholin-3-on-4-yl)-benzamide,

N-[(18)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methylsulphanyl-propyl]-4-

{morpholin-3-on-4-y!)-3-nitro-benzamide,
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N-[(1R}-1-(5-bromo-1H-benzimidazol-2-yl)-2-hydroxy-ethyl]-3-methyi-4-

(morpholin-3-on-4-yl)-benzamide,

N-[(1R,2S)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-propyf]-3-

methyi-4-(morpholin-3-on-4-yl)-benzamide,

N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-ethyl]-3-methyi-4-

(thiomorpholin-3-on-4-yl)-benzamide,

N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yt)-2-methoxy-ethyi}l-3-methyl-4-

([1,3}-oxazinan-2-on-3-yl)-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-(1,1-dioxo-
[1,2lthiazinan-2-yl}-3-methyl-benzamide,

N-{(1S5)-1-(5-chloro-1H-benzimidazol-2-yl}-butyl]-3-methyl-4-(morpholin-

3-on-4-yl}-benzamide,
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N-[(1R)-1-(5-chloro-1 H—benzimidazoi—2-yl)-2-methoxy—ethyl]~4~(1 . 1-dioxo-
[1,2,6]thiadiazinan-2-yl)-3-methyl-benzamide,

N-[(1R)-1-(5-bromo-1H-benzimidazol-2-yl}-2-methoxy-ethyi]-3-methyi-4-

(morpholin-3-on-4-yl)}-benzamide,

N-{(15)-1-(5-chloro-1H-benzimidazol-2-yl}-3-( 1 H-tetrazol-5-yl)-propyl]-3-

methyl-4-{morpholin-3-on-4-yf)-benzamide,

N-[(1S)-1-(5-chloro-1H-benzimidazol-2-yl)-3-methoxy-propyl]-3-methyl-4-

{morpholin-3-on-4-yl)-benzamide,

N-[(1R)-1-(5-chioro-1H-benzimidazol-2-yl}-2-methylsulphanyl-ethyl]-3-

methyl-4-(morpholin-3-on-4-yl)-benzamide,

N-[(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyl]-3-methyl-4-

(thiomorpholin-3-on-4-yl}-benzamide,

3-chioro-N-[{1R)-1-(5-chloro-1H-benzimidazol-2-yl}-2-methoxy-ethyl]-4-

{(morpholin-3-on-4-yl}-benzamide,

3-chloro-N-{(1R)-1-(5-chloro-1H-benzimidazol-2-yl)-2-methoxy-ethyi]-4-
(1,1-dioxo-[1,2]thiazinan-2-yl}-benzamide,
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or a tautomer or salt thereof.

23. Physiologically acceptable salts of the compounds according to claims 1
to 22.

24.  Pharmaceutical compositions containing a compound according to at
least one of claims 1 to 22 or a physiologically acceptabie sait according fo

claim 23, optionally together with one or more inert carriers and/or diluents.



